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We must, in the first place, express 
our regret that we have to report to the 
Congress that a considerable number of 
the administrations consulted have neither 
replied nor furnished the information 
for which they were asked; for this rea- 
son, in view of the importance of some 
of the railways in question, the report 
which we have been entrusted with draw- 
ing up is unfortunately incomplete and 
contains less information than one would 
have wished. 

Of the thirty-six administrations con- 
sulted, only fifteen, that is 45 %, have 
replied. : 

Reckoning those which have replied 
and those which have not replied on a 


mileage basis, we find that the twenty- 
six administrations to whom the ques- 
tionnaire was sent possessed in all 
37523 km. (23346 miles) of track, of 
which 30317 km. (18838 miles), that is 
80 %, belong to the fifteen administrations 
who have sent in the information asked 
for. 

Of these fifteen administrations, eight 
have sent in complete and carefully drawn 
up reports, the other seven have informed 
us that in view of the special conditions 
prevailing on their line they have not 
been able to give any particulars of 
interest worth while including in our 
report. 

The eight administrations who have 


ee _ ____ 


(*) This question is worded ; « Dispensing with crossing keepers. Visibility of the trains from the 


crossing : warning notices and signals, etc. » 
(2) Translated from the French. 
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sent in useful data represent 26785 km. 
(16 644 miles) of track, that is 71 % of 
the total length of the track owned by all 
the administrations consulted. 

These eight administrations may be di- 
vided according to nationality, as follows: 
two Italians, four Spanish and two Por- 
tuguese. 


We have grouped according to nation- 
ality abstracts of the replies received and 
have added a final summary and com- 


_ments for each group, and these have then 


been compared one with another in order 
to obtain the final summary and deduc- 
tions which we have the honour of laying 
before the Congress. 


CHAPTER I. 
Legal and administrative regulations. 


QUESTION 1. — Laws relating to the 
closing and protection of public level 
crossings. 


Notre. — If the legal regulations 
have been recently amended, give 
the actual texts as well as tthe ori- 
ginal, also the date when the new 
regulations were put into force. 


Italian Administrations. 


Italian State Railways. — ACT PASSED 
20 Marcu 1865. — Article 213. — Public 
or private railways, including those 
worked by animal power, which cross 
public or private roads, must be provid- 
ed on both sides by gates or similar 
devices which effectively prevent simul- 
taneous crossing by a train or by per- 
sons, animals and vehicles using on the 
road. 

Close to a level crossing there should 
be a gatekeeper’s shelter provided with 
all the necessary means to ensure that 
the crossing is in good condition and 
that the ground is kept level so as to 
facilitate traffic passing over it. 


ROYAL DECREE OF THE 31 (@cToBER 1873. 
— Article 13. — The crossiig should be 
effectively closed and provided with 
movable gates situated at a suitable dis- 
tance from the crossing. These gates to 
be of the type approved by the Govern- 
ment. 


They shall be closed at least 5 minutes 
before the passing of atrain. They shall 
also be kept closed when the level cross- 
ing is not in charge of gatekeeper em- 
ployed exclusively for this purpose. 


AcT OF THE 30 June 1906. — Article 10. 
— Main lines which cross ordinary roads 
on the level must be provided with gates, 
barriers, or other means of effectively 
closing them, which may be operated on 
the spot or from a distance. Close to 
each crossing special turnstiles may be 
provided for the use of pedestrians. 

Accommodation crossings must be 
provided with gates, the key of which 
may be kept by the owner who uses it 
at his own risk. 

On secondary railways, it is only ne- 
cessary to close level crossings when the 
road crossed carries a large and impor- 
tant traffic and when sufficient visibi- 
lity of approaching trains cannot be ob- 
tained. : 

However, on main line railways the 
Minister of Public Works may authorise 
some level crossings being kept perma- 
nently open for the passage of trains, 
these being in the case of roads which 
are seldom used or which are private 
roads, 

Level crossings not provided — with 
gates must be provided with fixed notice 
boards, and the Minister of Public Works 
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reserves the right to require their being 
closed for reasons of public safety, 


Article 11, — The speed of trains may 
reach the maximum allowed in accord- 
ahce with the condition of the line, the 
nature of the rolling stock and the avail- 
able brake power. 

In the case of lines on which level 
crossings are not effectively closed or 
when no gates are provided and at which 
it is not possible to prevent persons and 
animals gaining access to the lines, the 
speed should be limited in accordance 
with local conditions and should not 
exceed 60 km. (37 miles) an hour for 
trains fitted with continuous brakes, and 
45 km. (28 miles) for non-fitted trains. 

The same limitations apply to the case 
of level crossings which are permanently 
open. 

On secondary railways, these speeds 
are reduced to 40 and 25 km. (25 and 
15.5 miles) an hour respectively. 


ACT OF THE 23 JuLy 1914. — Article 16. 
-—— The railway administration is author- 
ised to apply the Act of the 30 June 1906 
as regards the crossing of level crossings 
and the provision of gatekeepers on lines 
on which the maximum daily traffic is 
ten ordinary trains, the speed of which 
is not greater than that laid down by the 
said Act. 


AcT OF THE 27 NOVEMBER 1919. — Ar- 
ticle 1. — The Minister of Transport is 
authorised to apply, by Ministerial De- 
cree, to lines normally worked by the 
State, the provision of the Act of the 


_ 30 June 1906, as regards the closing of 


on MAY 17 ’26 


level crossings and the provision of gate- 
keepers on secondary lines. 


DECREE-ACT OF THE 7 NOVEMBER 1920. 
— Article 1.— The State Railway. Admi- 
nistration is authorised to leave open, 
without gatekeepers, both on main lines 
as well as on secondary lines with a 
small traffic, such level crossings as have 
on either side a sufficient visibility, tak- 
ing into account the speed of the trains 


and the quantity of traffic on the road 
which is crossed. 

These level crossings should be clearly 
marked by means of notice boards plac- 
ed by the side of the ordinary road. 


Article 2. — The railway administra- 
tions shall decide, in accordance with 
the importance of the crossing and the 
number of trains, the frequency with 
which level crossings shall be inspected, 
provided this shall not: exceed three 
days. : 


Reggio-Emilia Railway.— Public Works 
Act of the 20 March 1865. Modified by 
a Ministerial Decree of the 10 March 1920. 


Spanish Administrations. 


Northern Railway of Spain. — The 
text of the Acts dealing with gatekeepers 
at public level crossings are as follows : 
The Railway Police Act of the 23 No- 
vember 1877; regulation of the 8 Septem- 
ber 1878, for putting of this Act into 
force, and the Safety Regulations passed 
15 November 1883. 

Requirements dealing with the closing 
and provision of gatekeepers at public 
level crossings are contained in articles 
8 and 22 of the above mentioned Act, and 
also in articles 18 and 21; the first men- 
tioned in paragraphs 2 and 4 of the re- 
gulation, dated the 8 September, as well 
as in articles 73 to 83 inclusive of the 
safety regulations. 


Madrid, Saragossa and Alicante Rail- 
way. — The Acts dealing with the pro- 
vision of gatekeepers at public level 
crossings are as follows : Railway Police 
Act of the 23 November 1877; regulation 
of the 8 September 1878, for putting this 
Act into force, and safety regulations 
passed on the 6 July 1888. 

Requirements dealing with the closing 
and provision of gatekeepers at public 
level crossings are contained in articles 8 
and 22 of the above mentioned Act, and 
also in articles 18 and 21; the first men- 
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tioned in paragraphs 2 and 4 of the regu- 
lation, dated the 8 September, as well as 
in articles 51 to 59 inclusive of the sa- 
fety regulations. 


Andalusian Railways. — Regulations 
for supervision of the lines of the Anda- 
lusian Railway. 


Lorea to’ Baza Railway. — Spanish 
Railway Police Act of tthe 23 November 
1877 and regulation of the 8 September 
1878. 


Portuguese Administrations. 


Portuguese Railway Company. — Ar- 
ticles 15, 37 and 38 of the regulations for 
staff employed in guarding the lines. 


National Portuguese Railway Company. 
— Agreement between the State and the 
Company dated the 29 July 1885 and 
30 June 1903 (article 13). These have 
not been amended. 


QuESTION 2, — Ministerial regulations. 


Italian Administrations. 


Italian State Railways. — Provision is 
made by circulars issued by the State 
Railway Administration. 


Reggio-Emilia Railway. — Passed by 
Royal Decree on the 31 October 1873. 

The provisions of this Decree are well 
known. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
The Railway Police Act and the regula- 
tions for its application already quoted. 

One may also consider, as a minis- 
terial regulation, that dealing with the 
safety and upkeep of the track, as soon 
as this has received Royal assent. 


Andalusian Railways. — Act of the 
23 November 1877 and regulations dated 
the 8 September 1878. 


Portuguese Administrations. 


National Portuguese Railway Company. 
— These have already been given. 


GuESTION 3. — Rules which apply to the 
public. 


Italian Administrations, 


Italian State Railways. — Warning 
posts are placed at level crossings which 
are open and unguarded (figs. 1 to 5). 

With the object of avoiding accidents 
when crossing railways, the speed of 
vehicles should be reduced when ap- 
proaching a_ level crossing, “and the 
driver should lead the first horse by 
hand. 


On coming up ito the crossing, he 
should look along the railway in both 
directions, in order to make sure that 
there is no train in view and that he 
cannot hear the noise of one approach- 
ing; he should then cross the railway 
without stopping. 

One should not cross a level crossing 
on a double line immediately after one 
train has passed without making sure 
that there is not a train approaching 
from the other direction. 

It is very imprudent to cross a level 
crossing when there is a train in view. 

At night time, or in foggy weather, 
these precautions should be still more 
carefully observed, and in any case road 
users should not go to sleep on their 
vehicles. 


These precautions should be observed, 
not only in tthe case of level crossings 
at which warning posts are placed at a 
distance, but also in the case where the 
warning posts are placed close at hand. 


November 1921. 


Reggio-Emilia Railway. — The preced- 
ing rules apply. 
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Close to level crossing. 


Fig. 4. Fig. 2. 


At 250 m. (820 feet) from level crossing. 


Fig. 4. 
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Spanish Administrations. 


Northern Railway of Spain. — The 
published rules refer exclusively to the 
duties of employees of the railway, and 
do not deal with the rules to be observed 
by the public. © 

However, it is laid down in articles 74, 
82 and 100 of the regulations for the 
safety and maintenance of the line, that 
no one is allowed to pass over a level 
crossing when the gates are closed. 


Madrid, Saragossa and Alicante Rail- 
way. — The published rules refer exclus- 
ively to the duties of employees of the 
railway, and do not deal with the rules 
to be observed by.the public. 


Portuguese Administrations. 


National Portuguese Railway Company. 
— Act for the construction and operation 
of the Santa Comba-Dao to Vizeu Rail- 
way, dated 29 July 1885. 


Article 13. — Crossings of railways 
over first class and second class roads, 
local roads, etc., may be on the level, 
except where in the company’s plans un- 


derbridges or overbridges are provided 


for. 

At all these crossings the company will 
be obliged to provide gates’ which open 
outwards towards the road. 

At each of ithe gates, a gatekeeper must 
be provided. 

General Manager’s Order, No. 7, of the 
12 June 1889. 


Article 3. — Gatekeepers.-= Gate- 
keepers must keep a strict look out for 
the coming of trains or engines. 

The level crossing gates must be so 
closed that vehicles cannot obtain access 
to the railway when danger would be 
caused thereby. 


Level crossings are to be kept in a 


perfect state of repair, especially as re- 
gards the spaces between aS ga: 
rail and guard rail. 

Act for the construction Fe operation 


. 


of the Mirandella to Braganza Railway, 
of the 24 May 1902. 


Article 13, — Identical with the pre- 
ceding. 


Question 4. — Contract forms (agree- 
ments, specifications, etc.). 


. Italian Administrations. 


Italian State Railways. — There are 
in existence typical agreements dealing 
with the guarding of level crossings used 
by private individuals. 


Spanish Administrations. 


Northern Railway of Spain. — Ar- 
ticle 21 of the Railway Police Act, and 83 
of the: Act regarding the safety and main- 
tenance of the railway, deal with this 
subject, as does also the Royal Decree of 
the 14 January 1897, which fixes the 
condition for guarding level crossings 
for accommodation roads, in which case 
the keys of the gates are in the hands of 
the parties concerned, without any res- 
ponsibility being taken by the railway 
company in case of accident. 

There are also special rules for certain 
level crossings which are much used at 
important stations or in their proximity. 
These rules have the object of ensuring 
greater safety in using the crossing and 
providing that the gates should be kept 
closed for as short a time as possible. 


Madrid, Saragossa and Alicante Rail- 
way. — Article 21 of the Railway Police 


‘Act and article 51 of the Act regarding 


the safety and maintenance of the line, 
deal with this subject, as does also the 
Royal Decree of the 15 January 1897, 
which fixes the condition for guarding 
level crossings for accommodation roads, 
in which case the keys of the gates are 
in the hands of the parties concerned, 
without any responsibility being taken 
by the railway company in case of acci- 
dent. 
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There are also special rules for certain 
level crossings which are much used at 
important stations or in their proximity. 
These rules have the object of ensuring 
greater safety in using the crossing and 
providing that the gates should be kept 
closed for as short a time as possible. . 


Question 5. — Number and definition 
of the various classes of public level 
crossings resulting from these regula- 
tions, either according to the density 
of the road traffic, the class of rail- 
way, or the number and speed of 
trains. 


Italian Administrations. 


Italian State Railways. — The Admi- 
nistration of the State Railways have not 
classified the level crossings into catego- 
ries from a railway standpoint. They 
are, however, classified in accordance 


_ with the importance and amount of 


traffic on the road crossed, that is as 
national, provincial, communal, local 
and private crossings. - 


Reggio-Emilia Railway. — See the 


following table. 


Spanish Administrations. 


Northern Railway of Spain. — Level 
crossings on this railway are classified 
in accordance with the importance of 
the traffic on the roads which they cross, 

The recognised categories are as fol- 
lows : 


1° Level crossings on national roads 
or where the traffic thereon is very great. 


A, — Where trains are run day and 
night, these level crossings are guarded 
by two gatekeepers, one by day and the 
other by night; they are open to public 
traffic both day and night. 


_If the importance of the road or the. 


_number of railway tracks crossed make 
it necessary, in addition’ to thé two ‘gate 


keepers mentioned above, they are assist- 
ed in their duties during the day by 
women. 


2° Level crossings on fairly important 
local roads. 


B, — When trains are run during both 
day and night, these level crossings are 
guarded during the day, and are nor- 
mally kept open except when trains are 
passing. During the night the gates are 
kept closed, but the gatekeeper who lives 
in a house close to the level crossing is 
obliged to open the gates when required. 

Before doing so, she should make sure 
that the line may be crossed without 
danger. 

When there are no trains during the 
night, the level crossing is kept open 
after the last train has passed until the 
first train of the following day. 

In certain cases, where necessary in 
view of the importance of the road or 
the number of railway tracks crossed, 
the level crossing is guarded during the 
day by more than one employee. 


3° Unimportant level crossings. 


Cc. — When level crossings are unim- 
portant and only used during harvest 
time, they are guarded during the day at 
this period, and left open at night. They 
are in charge of a male or female gate- 
keeper. 

D. — When level crossings over unim- 
portant roads are so situated that trains 
cannot be seen at more than 200 m. 
(220 yards) distance, they are guarded 
in the same way as in the case of local 
roads of a certain importance (B) and — 
are provided with a gatekeeper’s house 
and closed by chains. 

E. — When these level crossings are 
so situated that the trains can be seen 
from a distance, they are neither closed 
nor guarded. 

F, — When the level crossings are only 
used by a few pedestrians, they are 


“neither closed nor guarded. 
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G. — Level crossings for pedestrians 
and pack animals are neither closed nor 
guarded. 

H, — Level crossings for accommoda- 
tion roads only used by one owner are 
neither closed nor guarded. 


Madrid, Saragossa and Alicante Rail- 
way. 


1° Level crossings over main roads. 


A. — When there is a service of trains 
during the night, these level crossings 
are guarded by two gatekeepers, one by 
day and the other by night; the crossing 
is open for traffic all night. 

If the importance of the level crossing 
renders it necessary there may be, at any 
rate during the hours when traffic is 
most intense on the railway and on the 
road, more than one gatekeeper so as to 
ensure that both the gates are properly 
operated at the same time. 


2° Level crossings over roads 
with an important traffic. . 


B. — The same rules apply as for level 
crossings under category A. 


3° Level crossings over fairly important 
local roads. 


Cc. — During the day these level cross- 
ings are guarded, the gates being kept 
open and only being closed when a train 
is about to pass. 

During the night they are kept closed, 
but the gatekeeper, either male. or female, 
should live in a house built close to the 
level crossing, and is obliged to open 


the gates when required to do so should 
the running of the trains permit. 

When there are no trains during the 
night, the level crossing remains open 
all night, without a gatekeeper, after the 
last train has passed until the passing 
of the first train on the following day. 


4° Unimportant level crossings. 


D. — If the level crossing is unimpor- 
tant and only used to any extent during 
the harvest season, it is, during this 
period, guarded during the day and left 
open during the night; the gatekeeper 
may be either a male or a female. 

If the level crossings are only used by 
a small number of land owners or farm- 
ers, they are neither closed nor guarded, 

Level crossings provided for the par- 
ticular use of one land owner are neither 
closed nor guarded by employees of the 
railway company. 

Andalusian Railways. — The Govern- 
ment is investigating the question. 


Lorca to Baza Railway. — The classi- 
fication of level crossings into catego- 
ries is under consideration. 


Portuguese Administrations. 


Portuguese Railway Company. — Public 
level crossings are classified into five 
categories which are defined in article 38 
of the rules. 


National Portuguese Railway Company. 
— 1%t category : crossings over main 
roads; 2"* category : crossings over local 
roads; 3"! category : crossings over pri- 
vate roads, 


CHAPTER II. 
General particulars. 


QuEsTION 6. — Number of public level crossings on the system, arranged accordings 
to their administrative classification : a) single lines; b) double lines; c) over two 
lines; ‘totals. 
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Italian Administrations. 


Italian State Railways. — As has been 
mentioned in the answer to question 
No. 5, the State Railways have not clas- 
sified the level crossings into categories 
from a railway point of view. 


Reggio-Emilia Railway. 


Level crossings. 


© po a. 
CATEGORY. heel lars pees a 
Be | 82 | of 3 
pees =) 5 ° BE 
S = As 
Ss 
{st category. .... 5 4 . 9 
Qnd- Fade opal AT aor Pe 47 
en a oc P Teds 417 447 
Totals. . 169 4 173 
Spanish Administrations. 
Northern Railway of Spain. — The 


number of level crossings classified into 
categories is as follows : 


1° Level crossings for single line. 


Category A: 402; B: 1311; C: 462; 
De wiosee ps4 2701s 3674:°G 2072 Hey 5; 
total : 3 308. 


2° Level crossings for double lines. 


Category A:...; B: 233; C: 11; D: 4; 
Ee ess =. 36; G 3°53; H: 1; total*: 385. 


3° Level crossings for more 
than two lines. 


Category A: 44; B: 41; C: 16; D: 1; 
meres Ped fees 23, 11s. 3 total: 119; 
total of 1°, 2° and 3°: 3 812. 


Madrid, Saragossa and Alicante Rail- 
way. — The number of level crossings 


classified into categories is as follows: 


Level crossings 


CATEGORY a D 2 : 
< s = 5 LZ) 
ae | seg |saee! gs 

‘aq | ZA8 /BSSs] 6 

3 i) ° cd & 


4st.category. ..:. 89 39 | 20 148 
eG armani he rsbre 2 74 5 1 77 
EA Ee a Sem tare 1188 | 203 | 35 |1376 
Sundry unimportant 
CYOSSINGS>, |. 22d 949 124 4 |1077 
Totals. . .|2247] 3871 | 60 | 2678 
Andalusian Railways. — The number 


of level crossings classified into catego- 
ries is as follows : 


Level crossings. 


CATEGORY. = 2 : ; 

She Bo | Ses 13908] 3 

aa |2ee |s58s) 5 

er s SES i 
4st category... . 
NO te a aa 
SCs ee letras 
Sundry unimportant 
crossings ..... 

Totals. . .J1927(")] 23 4 950 


Lorca to Baza Railway. — The number 
of level crossings classified into catego- 
ries is as follows : 


Level crossings. 


CATEGORY. <q . 2 : ; 
P we | Sed |Sg08| 3 
aa |US5 |RSee| 5 
ae s (Spee! BH 
4*t category... .. 
PEN TES i Seti 
BN I Sire ce enoee 
Sundry unimportant 
CROSSINGS ro. a ie a 
Totals. . 119 119 


(1) Remarks. — Whether guarded or not. 
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Portuguese Administrations. 


Portuguese Railway Company. 


Level crossings. 


CATEGORY. ade. 
8 C n 

alginate | double! poaas 

1st category... .. 3 4 7 
nay ye 4 es 50 78 428 
BI) a es Se 283 182 465 
7 a 240 6 216 
GUNS a Oe Ba... 500 43 543 
Totals. 1046 283 4 329 


National Portuguese Railway Company. 


Level 


Carggory. Rp ee: Totals. 

line. 
1st catecOry. 7a ret een 26 26 
20d a ea Pee 262 262 
Stal ae bee 158 158 
; Totalss w= 446 446 


CHAPTER III. 
Present regulations relating to public level crossings. 


A. — Level crossings provided 
with gatekeepers 


a) SYSTEM OF GATE KEEPING. 
PARTICULARS. 


QueEsTion 7. — State the various methods 
in use for protection_purposes. 


Italian Administrations. 


Italian State Railways. 


Permanently guard- 
Directly guarded by ed during day and 
male or female night; 
gate keepers. . .\ Guarded during day 
only. 


Indirectly guarded by gates operated 
from a distance. 


Reggio-Emilia Railway. — Gatekeeper 
who allows the public to pass over, 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 


The gatekeeper may be stationed close. 
to the crossing or at a distance, in ac- 
cordance with whether or not his other 
duties have to be carried out close to the 
level crossing for which he is respon- 
sible. 

On this railway, gates are only con- 
trolled otherwise than at the gate in the 
case of level crossings situated a short 
distance away from the signalbox which 
operates them. 

One gatekeeper is only responsible for 
a number of crossings when these are 
very close together, when the gates are 
operated from a central control. 


Andalusian Railways. — Level cross- 
ings are kept by gatekeepers, either male 
or female, who allow trains to pass by 
closing the gates or drawing chains 
across the road. 


Lorca to Baza Railway. — The major- 
ity of level crossings on the lines of this 
company are guarded ‘by means of a 
chain placed on each side; those which 
are situated in the proximity of stations 
in which shunting operations are being 
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constantly. carried out and a few level 
crossings over the very important roads 
are closed by means of gates, 


Portuguese Administrations. 


Portuguese Railway Company. — Re- 
gulations for the staff responsible for the 
safety of the line, dated the 1** January 
1922 : 


Article 38. — Barriers at level cross- 
ings. — Provision of gatekeepers and 
their principal duties : 

1** category : Barriers which are con- 
stantly open during the day and. night 
and are only closed when a train is pass- 
ing. 

A permanent ‘gatekeeper is provided 
during the day and night, who is sta- 
tioned close to the barrier. 

2™' category : Barriers open during the 
day and only closed during the passing 
of trains; they are closed during the 
night except when users of the road re- 
quire to cross the railway and the run- 
ning of the trains allow this to be done. 

A permanent gatekeeper is provided 
during the day and night, who is sta- 
tioned close to the barrier. 

During the night the gatekeeper should 
open the barrier to all vehicles wherever 
this can be done without danger. 

3™ category : Barriers kept closed dur- 
ing the day by means of bolts; during 
the night they are fastened by padlocks. 

During the day the gatekeeper has to 
remain close to the barrier, and during 
the night retires to his house, but is 
obliged to open the barrier during the 
day or night if required to do so by pe- 
destrians or vehicles where this can be 
done without danger. 

’ 4™ category : Barriers constantly open 
during the day or night and closed only 
during the passing of trains. 

These are to be guarded during the 
day by a gatekeeper close to the barrier, 
who during. the nights retires to his 
house. —— 

When trains are about 0 pass, he will 


eae 


close the barriers, which are not to be 
opened to the public until it is again 
safe to do so. 

5'" category : Barriers which are kept 
closed with padlocks, the keys of which 
are held by the property owners to 
whom the exclusive use of the level 
crossing has been conceded. 

The owner signs a document accepting 
responsibility for anything which may 
happen at the level crossing. 

In case, of refusal on the part of the 
land owner to sign this document, the 
barriers are fastened by means of pad- 
locks and the keys kept by the ganger 
in charge of the section. If the owner 


attempts to oppose this measure, the bar- 


riers will be forcibly closed, and a re- 
port sent in to the proper authorities, 

6 category : Level crossings which 
are not guarded : 

At these level crossings, pedestrians or 
vehicles wishing to cross the railway 
should very carefully satisfy themselves 
that no train is in view or signalled 
from either direction. 


Question 8. — Classification of public 
level crossings used by _ vehicular 
traffic according to the method of 
their supervision as per table herewith. 

Norte : Jf the level crossings are only 
used by pedestrians, but are in 
charge of gate-keepers, this should 
be so stated in the tables. 


Italian Administrations. 


Italian State Railways. 


Total number of guarded level cros- 


SESS os hice o dong) Gace ge Scene 6 179 
-as follows : 
_ guarded by gate-:.). 
keepers belonging ( hy day and night . 3 665 
to the Way and 
Works Depart- ( by day only... 614 
ment, <.<2).).% - 
guarded by gatekeepers belonging to the 
Traffic Department........ =. 4 095 
guarded by barriers operated from a 
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During the hours when the line is open 
to traffic, these gatekeepers are continu- 
ally on duty, and therefore it is unneces- 
sary to tabulate the information asked 
for in question No. 8. 


Reggio-Emilia Railway. — All level 
crossings are guarded. Total : 108. 


Spanish Administrations. 


Northern Railway of Spain. — Number 
of level crossings: a) 581, 6b) 297, 
CAi82,5/ aioe; G) 253, fj) 8k), 0157, 
o) 2972. 


Madrid, Saragossa and Alicante Rail- 
way. — Number of level crossings : 
d) 1742, f) 144, k) 153, 0) 2 039. 


Andalusian Railways. — Number of 
level crossings : d) 1 234, o) 1 234. 


Lorea to Baza Railway. — Number of 
level crossings : k) 119, 0) 119. 


Portuguese Administrations. 


Portuguese Railway Company. 


1** category : Guarded by 


ENING H ctr umag erica as 7 
2" category : Guarded by 
2 men. a Orc ha 10 = 
2™ category : Guarded by 
1 man andi woman. . 8 Se 
2™° category : Guarded by 
EAMONN: | Oa ara 110 128 
3" category : Guarded by 
Teeavomane sur. ees = 465 
4™ category : Guarded by 
it Ay Guinea; ote oe eae ae 216 
Total. 816 


National Portuguese Railway Company. 
— 1*' category, 24 guarded; 2 not guard- 
ed; 2™* category : 13 guarded, 249 not 
guarded; 3"* category : 158 not guarded. 


QuEsTION 9. — Total number of gate- 
keepers : men, women; total. 


Italian Administrations. 


Italian State Railways. — Total num- 
ber of gatekeepers : men, 4 081; women, 
2 947; total, 7 028. 

In this number are not included about 
1600 employees (watchmen and _ block 
system operators) who are only occupied 
during part of their time in guarding a 
level. crossing. 

In this connection we may also note 
that the total number of gatekeepers 
given refer to the regulations now in 
force as regards the eight-hour day of 
these gatekeepers, but their number will 
be decreased by the application of a 
later law which allows their day to be 
increased up to 9, 10,11 or even 12 hours © 
out of the 24. (Circular issued by the 
Direction of the State Railway, of the 
20 October 1923.) 


Article 1. —. Gatekeepers. — Their 
working day is fixed at 12 hours, which 
may be between the following times : 


5.0 a. m. and 9.0 p. m. from April to 
September; : 

6.0 a. m. and 7.0 p. m. for the other 
months, when the level crossing is within 
50 m. (55 yards) of the gatekeeper’s 
house; 

or between 5.0 a. m. and 7.0 p. m. from 
April to September inclusive; 

6.0 a. m. and 6.0 p. m. during the 
months of March and October; 

7.0 a, m. and 5.0 p. m, from November 
to February inclusive when the level 
crossing is situated 50 m. or more from 
the gatekeeper’s house. 


Reggio-Emilia Railway. — Total num- 
ber of gatekeepers : men, 1; women, 49; 
total, 50. 
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Spanish Administrations. 


Northern Railway of Spain. — The 
total number of gatekeepers is as fol- 
lows : 


Men. 498 
Women. 2 616 
Total . 3114 


Madrid, Saragossa and Alicante Rail- 
way. — The total number of gatekeepers 
of both sexes is 2171. 


Andalusian Railways. — The _ total 
number of gatekeepers is as follows : 


Men, 47+ 10(Southern). 5y7/ 
Women, 877+ 356. 1 233 
Total, 924+ 366. 1 290 


Lorca to Baza Railway. — The total 
number of gatekeepers is as follows : 


Mien eho. Meee eee Tear sete os 
WiOnlen’ i An SA ie ake tee 97 
Total . 119 


Portuguese Administrations. 


Portuguese Railway Company. 
50; women, 909; total, 959. 


Men, 


National Portuguese Railway Company. 
— Men, 0; women, 37; total, 37 


QvuESTION 10. — Total length of lines be- 
longing to the system. 

Division of this length into the various 
classes of lines (main lines, secondary 
lines, etc.), in cases where the level 
crossings are controlled according to 
the classification of the line. 

Average number of gatekeepers (men and 
women) per kilometre of each class 
of line. 


Italian Administrations. 


Italian State Railways. — Total length 
of system : 14600 km. (9 072 miles). 


(The regulations in force at the level 


crossings do not depend on the category 
of the line.) 

Average number of gatekeepers : 0.47 
per km. (0.75 per mile) of line. 


Reggio - Emilia Railway. — 71 km. 
(44 miles). No categories; 0.7 per kilo- 
metre (1.12 per mile). 


Spanish Administrations. 


Northern Railway of Spain. — The 
total length of the lines operated by the 
Company is 3719 km. (2 311 miles), plus 
40 km. (25 miles) now under construc- 
tion from Zuera to Turunana; making a 
total of 3759 (2336 miles). 

On the different lines, there are 
535 km. (332 miles) of double track, in- 
cluding 424 km. (263 miles) of the line 
from Madrid to Irun; 56 km. (35 miles) 
of the line from Barcelona to Saragossa 
and 55 km, (34.1 miles) of the line from 
Palencia to La Corogne. There is also, 
in an advanced stage of construction, 
116 km. (71 miles) which includes the 
loop line from Robledo to Avila (on the 
Madrid to Irun line) and from Palencia 
to Calzada (on the Palencia to La Co- 
rogne line). 

All the lines’are of the same category 
as regards the classification of the level 
crossings which, as we have seen above, 
is determined rather by the importance 
and amount of traffic on the ordinary 
roads which are crossed. 

The average number of gatekeepers 
per kilometre is 0.8373 (1.347 per mile). 


Madrid, Saragossa and Alicante Rail- 
way. — The total length of the lines of 
this railway is 3663 km. (2 276 miles), 
of which 327 km. (203 miles) is double 
track. 

These are not classified in accordance 
with their importance; the level cross- 
ings being classified in accordance with 
the importance of the traffic on the 
roads which are crossed. 

The average number of gatekeepers 
per kilometre is 0.59 (0.95 per mile). 
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Andalusian Railways. — 1692 km. 
(1 051 miles), average number of gate- 
keepers per kilometre is 0.76 (1.22 per 
mile). 


Lorca to Baza Railway. — 168 km. 
(104 miles), 0.71 gatekeeper per kilo- 
metre (1.14 per mile). 


Portuguese Administrations. 


Portuguese Railway Company. — Total 
length of lines: 1 145.038 km. (711 miles), 
gatekeepers 0.83 per kilometre (1.34 per 
mile). 


National Portuguese Railway Company. 
— 185 km, (115 miles) — 0.2 gatekeeper 
per kilometre (0.32 per mile). 


Question 11. — Rules relating to the 
work. of gatekeepers. 

b) Devices or warning posts used to an- 
nounce to users of the road the ap- 
proach to a level crossing. 


Italian Administrations. 


Italian State Railways. — Circular 
issued by the State Railway Direction, 
of the 20 October 1923. 


Article 1, The working hours of gate- 
keepers is fixed at 12, which shall be 
between the following times : 


5.0 a. m. and 9.0 p. m. from April to . 


September; : 

6.0 a. m. and 7.0 p. m. for other months 
when the level crossing is within 50 m. 
(55 yards) of the gatekeepers’s house; 

or between 5.0 a. m. and 7.0 p. m. from 
April to September inclusive; 

6.0 a. m. and 6.0 p. m. during the 
months of March and October; 

7.0 a.m. and 5.0 p. m. from November 
to February inclusive when the level 
crossing is situated 50 m. or more from 
the gatekeeper’s house. 


Reggio-Emilia Railway. — To open and 


close the gates. 
b) None. 


Spanish Administrations. 


Northern Railway of Spain. — These 
are laid down by articles 84, 85 and 86 
of the regulations for the safety and 
maintenance of the line. 


Madrid, Saragossa and Alicante Rail- 
way.— These are laid down by articles 51 
to 60 of the regulations for the safety 
and maintenance of the line. 


Andalusian Railways. — From sun rise 
to sun set. 


Lorca to Baza Railway. — The same as 
for the other Spanish railway companies. 


Portuguese Administrations. 


National Portuguese Railway Company. 
— 1** category : 8 hours per day; 2" ca- 
tegory : 12 hours per day; 3" category : 
during the day : 4™ category : whenever 
trains are passing during the day or 
night. 


QuESTION 12. — Number of roads cross- 
ing the railway on the level and fitted 
with warning posts or devices indicat- 
ing the-approach to a level crossing : 
in one direction, in two directions, in 
more than two directions. 


_ Italian Administrations. 


Italian State Railways. — The State 
Railway Administration is not obliged to 
place and does not place warning appa- 
ratus or notice boards to notify road 
users that they are approaching level 
crossings which are guarded. 

However, the « Italian Touring Club > 
Association undertakes the provision of 
the international signal at the approach 
of guarded level crossings which occur 
under certain conditions. 


Reggio-Emilia Railway. — None. 
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Spanish Administrations. 


Northern Railway of Spain. — As re- 
gards the provision made by the railway 
company, there are only apparatus which 
give warning when a level crossing is 
closed by means of audible signals, and 
these are only provided for crossings of 
certain categories. 

On main roads and local roads there 
are warning posts placed on either side 
of the level crossing at a distance of 
about 650 feet therefrom. These posts 
are erected by the <« Royal Automobile 
‘Club >» and by the Public Works Depart- 
ment in the various provinces, or by the 
Consul Generals in the Basque provinces. 


Madrid, Saragossa and Alicante Rail- 
way. — The company does not itself 
provide any warning of a visible nature. 
There are however audible signals pro- 
vided at a few of the more important 
level crossings. 

For main roads and local roads of cer- 
tain importance, there are warning posts 
on both sides of the level crossing at 
about 650 feet therefrom. These posts 
are erected in some provinces by the 
« Royal Automobile Club » or by the 
Public Works Department. 


Andalusian Railways. — No, warning 
posts are provided. 

In many cases warning posts are plac- 
ed on the road, but these are not pro- 
vided by the railway company. 


Lorca to Baza Riilway. — No warn- 
ing is given of the approach to a level 
crossing. 


Portuguese Administrations. 


Portuguese Railway Company. — Posts 
‘with a board carrying the device of the 
« Automobile Club > (International type) 
are placed at 820 feet from the level 
crossing on either side. 

In both directions : 187. 


National Portuguese Railway Company. 
— Three warning posts. 


QUESTION 13. — Conditions which de- 
termine whether it is necessary to give 
warning or not. 


Italian Administrations. 


Italian State Railways. — See answer 
to question 12 . 


Spanish Administrations. 


Northern Railway of Spain. — The 
factors which determine the necessity of 
indicating the approach to a level cross- 
ing are as follows : conditions as regards 
its lay-out and the speed of the traffic 
concerned. 

As we have said above, notice boards 
are only provided on main roads, and 
in these cases are maintained by the 
Public Works Department or by the Con- 
sul Generals in the Basque provinces. 


Madrid, Saragossa and Alicante Rail- 
way. — The factors which determine the 
necessity of indicating the approach to 
a level crossing are as follows: condi- 
tions as regards its lay-out and the speed 
of the traffic concerned. 

As we said above, notice boards are 
only provided on main roads and are 
maintained by the Public Works Depart- 
ment. 


Lorca to Baza Railway. — There are 
no warning posts to indicate the ap- 
proach to a level crossing. 


Portuguese Administrations. 


Portuguese Railway Company. — The 
importance and amount of traffic on the 
road. 


, 


Question 14. — A critical and concise 
description of the various warning 
methods in use. 


Italian Administrations. 


Italian State Railways. — See answer 
to question 12, 5 
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Spanish Administrations. 


Northern Railway of Spain. — There 
are two systems on the lines of this com- 
pany. 

One consists of providing at the level 
crossing two « Siemens >» bells operated 
by means of an electric contact con- 
trolled by two permanent way watch- 
men placed at a distance on either side 
of the level crossing at which the ap- 
paratus is provided. As a train passes 
one of these men, he closes the electric 
contact, which causes the bell to sound, 
thus warning the gatekeeper, who should 
stop the traffic on the road and inform 
the public that they must not cross the 
railway. 

This system, although excellent in 
principle, as it does not interrupt traffic 
at a crossing except for the length of 
time absolutely necessary for a train to 
pass, has, however, the serious defect 
inherent to all signals which are operat- 
ed electrically, for if there is an inter- 
ruption by any reason of the current or 
any fault in the transmission apparatus 
no warning of the approach of a train 
is given at the level crossing. 

The present system for level crossings 
at which the barriers are operated from 
a distance consists of giving warning by 
means of an electric bell when these are 
closed. This bell continues to sound 
during the whole time that the gates are 
closed. 

As regards notice boards placed close 
to a level crossing, we may refer to those 
already mentioned which exist on the 
roads which cross the company’s lines 
and which are erected by the « Royal 
Automobile Club » and by the Public 
Works Department or Basque authorities. 

They consist of a wooden post which 
carries at the top a board on which is 
painted a gate. These-warning posts are 
placed at the side of the road at a dis- 
tance of 1 640 feet on either side of the 
level crossing. Their principal defect is 
that they are not illuminated at night. 


VI-2 


Madrid, Saragossa and Alicante Rail- 
way. — The present system for level 
crossings at which the barriers are 
operated from a distance consists of giv- 
ing warning by means of an electric bell 
when these are closed. This bell con- 
tinues to sound during the whole time 
that the gates are closed. 

As regards notice boards placed close 
to a level crossing, we may refer to those 
already mentioned which exist on the 
roads which cross the company’s lines 
and which are erected by the « Royal 
Automobile Club > and the Public Works 
Department. 

They consist of a wooden post which 
carries at the top a board on which is 
painted a gate. These warning posts 
are placed at the side of the road at a 
distance of 650 feet on either side of the 
level crossing. Their principal defect is 
that they are not illuminated at night. 


Andalusian Railways. Only one post 


provided with an arm. 


Lorca to Baza Railway. — No warning 
posts are provided for giving warning of 
the approach to a level crossing. 


QueEsTION 15. — Who defrays the ex- 
pense of warning ? 


Italian Administrations. 


Italian State Railways. — The cost of 
providing the international signals men- 
tioned in answer to question 12 is borne 
by tthe « Italian Touring Club >. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
The audible signals are erected at the 
cost of the railway company, and the 
visible signals at the cost of the au- 
thorities who erect them on the road 
side. 
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Lorca to Baza Railway. — No warning 
posts are provided for. giving warning 
of the approach to a level crossing. 


Question 16. — Are gates painted in-a 
special manner, or supplied with dis- 
tinctive signs to make them more vi- 
sible ? 


Italian Administrations. 


Italian State Railways. — Yes; the 
barriers..are painted with black and 
white stripes in order to render them 
more visible. 


Reggio-Emilia Railway. — No. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
The majority of the barriers are painted 
grey in order to preserve the metal. 

The majority .of unimportant level 
crossings are closed by means of chains. 


Andalusian Railways. — When _ the 
barriers take the form of gates, these are 
painted black and white. 


Lorca to Baza Railway. The level 
crossing gates where these are provided 
are painted white with a red-disc in the 
middle about 0.7 m. (2 ft. 3 1/2 in.) dia- 
meter. 


Portuguese Administrations. 


Portuguese Railway Company. — The 
barriers are painted red with a diagonal 
of sheet iron painted white. 


QueEsTION 17. — Under what conditions 
are level crossings lighted. Statistical 
particulars relating to this subject. 


Italian Administrations. 


Italian State Railways. — Level cross- 
ings are not lighted. 


Whether they are guarded or not does 
not depend upon the category of the line 
but upon the visibility of the level cross- 
ing, % 


Reggic-Emilia Railway.— By oil lamps. 


Spanish Administrations, 


Northern Railway of Spain and Madrid, 
Saragossa & Alicante Railway. — The 
level crossings are not lighted by the 
railway company, except where these 
are situated at a place where lights are 
provided for other purposes. 


Andalusian Railways. — The gatekeeper 
has a lantern. 


Lorea to Baza Railway. — By lamps 
which shew a red or green light, accord- 
ing to whether the level crossing is clos- 
ed or open. Level crossings which are 
closed by means of a chain are provided 
with hand lanterns. 


B. — Unprotected level crossings. 
a) RULES AND PARTICULARS. 


Question 18. — Number of unprotected 
level crossings: 1° since they .were 
first established; 2° ‘those where pro- 
tection has been dispensed with since 
they were put into operation; 3° total. 

Nore. — If gatekeeping depends on 
the class of line (main line, sec- 
ondary line, etc.), state how many 
for each class are supplied~ with 
keepers. 


Italian Administrations. 


Italian State Railways. — 1° 970; 
2° 5598; 3° 6 568. 

Reggio-Emilia Railway. — 1° 65; 2° 46. 
and 3°19 which were abolished by the 
Act of the 10 March 1920. 


Spanish Administrations. 


Northern Railway of Spain. — The 
number of level crossings which are not 


ae in | 
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guarded on the lines of this company 
is 1 247, 


Madrid, Saragossa and Alicante Rail- 
way. — The number of level crossings 
which are not guarded is 840, and this 
has been the state of all of these since 
the time they were constructed and not 
as the result of an alteration in the laws 
authorised by the Government. 


Andalusian Railways. — The number 
of level crossings which are not guarded 
is 716. 

_ There is no classification. 


Lorea to Baza Railway. — There are 
none, 


Portuguese Administrations. 


Portuguese Railway Company. — Num- 
ber of level crossings which have never 
had gatekeepers, 603; number at which 
gatekeepers have been subsequently done 
away with, 10; total, 613. 


QuEsTION 19. — State why gatekeepers 
have been dispensed. with. 


Italian Administrations. 


Italian State Railways. — To reduce 
the staff. 


Reggio-Emilia Railway. — By the Mi- 
nisterial Decree. 


Spanish Administrations. 


' Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
Gatekeepers have not been abolished at 
any level crossings since the line was 
first operated. 


Portuguese Administrations. 


Portuguese Railway Company. — Re- 
duced traffic on the road. 


QuEsTIoNn 20. — Administrative reasons 
and actual conditions (visibility, num- 
ber and speed of trains, features of 
the road, etc.), which have made it 
possible to have unprotected crossings. 


Italian Administrations. 


Italian State Railways. — Level cross- 
ings are left open and unguarded at any 
place on the line, whatever the speed 
of the trains, provided they have the vi- 
sibility as laid down in the following 
instructions : 


In erder that a level crossing may be 
left permanently open without a gate- 
keeper, it is necessary that the railway 
should be visible on both sides of the 
level crossing, at least for a distance L 
as determined by the following formula : 


Mi : wots 
L—I-, ! being as a minimum, the 


length of the crossing measured along 
the axis of the ordinary road, and as a 
maximum, the length of the longest road 
vehicle in use in the locality increased 
by that of the teams used for hauling the 
heaviest vehicles which use the road; 

V is the maximum speed of the lightest 
trains which run on the railway. 

(It is supposed that the speed of pe- 
destrians and road vehicles is 2 km. 
[1.2 miles] per hour). 

When the railway on either side of the 
level crossing is on a falling gradient of 
1 in 200 or more, the visibility distance 
of the line should be increased by 20 %. 

(Circular of the 30 December 1920.) 


Reggio-Emilia Railway. — For reasons 
of economy, provided that it is not on a 
curve or on a falling gradient greater 
than i in 200. 


Spanish Administrations. 


Northern Railway of Gpain and Ma- 
drid, Saragossa and Alicante Railway. — 
Non-guarded level crossings are only 
used for footpaths or roads on which the 
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traffic is very light, or for occupation 
crossings. 

For this reason no information has 
been sent in on this question in reply to 
the questions asked by the reporter. 


QUESTION 21, Administrative reasons 
and actual conditions (visibility, num- 
ber and speed of trains, features of 
the road, etc., or various improvements 
which have permitted gatekeeping to 
be dispensed with, 


Italian Administrations. 


Italian State Railways. — Legal arran- 
gements are given in the first Circular 
issued by the Administration (30 Decem- 
ber 1920), which deals with the cutting 
of hedges, trimming and cutting trees, de- 
viation of roads, demolishion of walls, 
purchase of small pieces of land near the 
railway, etc. 


Reggio-Emilia Railway. — None. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
As has been said -above, level crossing 
gatekeepers have not been dispensed 
with since the lines were first opened 
for traffic. 


QUESTION 22. — If abolition of gatekeep- 
ing has been possible on account of 
the reciprocal visibility from the rail- 
way and the road in the vicinity of 
the level crossing, what measures have 
been taken to safeguard the visibility 
after the gatekeepers have been dis- 
pensed with. 


Italian Administrations. 


Italian State Railways. — Hedges are 
cut short; trees are trimmed or cut down, 


and owners are compelled by law to 
prevent them from encroaching beyond 
their proper limits. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
No level crossing gatekeepers have been 
abolished in this way. 


b) WARNING DEVICES FIXED ON THE ROAD- 
WAY ANNOUNCING TO PASSERS-BY THAT 
THEY ARE APPROACHING A LEVEL CROSS- 
ING OR THAT A TRAIN IS ARRIVING. 


QUESTION 23. — Is it obligatory to fix 
warning devices to announce to users 
of the road that they are approaching 
a level crossing ? 


Italian Administrations. 


Italian State Railways. — Yes, the 
appoach to unguarded level crossings is 
notified to road users by warning posts. 

These warning posts, placed as a rule 
on both sides of the level crossing, are 
supplemented by a second post erected 
at the cost of the railway company, 
which carries the Touring Club sign in 
the case of a road much used by motor 
traffic. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
There is mo regulation in existence ren- 
dering obligatory the use of these de- 
vices, and the company has no level 
crossing provided with signals which is 
not guarded. 


< 
Andalusian Railways. — We have none. 


Lorca to Baza Railway. — None in 
existence. 
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QuEsTIon 24. — What are the warning 
devices used for this purpose, either 
by day or by night. 


Italian Administrations. 


Italian State Railways. — Diagrams of 
warning posts are given in figures 9 
and 10 


Type a (figs. 6 to 8): Warning posts 
placed in the proximity of unimportant 
level crossings. 

They are made entirely of wood, al- 
though occasionally old rails are used 
for the post. 


Type b (figs. 9 and 10): Warning posts 
placed in the proximity of important 
level crossings. 

They may also be made entirely of 
wood or by using old rails. They may 
also be made of reinforced concrete, in 
accordance with «the details given in 


-. figures 11 to 15. 


Types c and d (figs. 16 and 17): For 
very important level crossings, these are 
placed on each side of the crossing, and 
other warning posts are provided at 
820 feet distance which are a repetition 
of the warning posts placed close to the 
crossing. These also carry the interna- 
tional warning sign of the « Touring 
Club ». 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
Level crossings which are not guarded 
are not provided with any warning ap- 
paratus in their proximity or devices 
giving warning of the approach of trains, 
as the traffic over the roads concerned 
is very slow on account of their unme- 
talled surface. 


Lorca to Baza Railway. — There are 
none, 


QUESTION 25. — Give a short and com- 
plete description of these devices: 


Do they indicate the number of lines to 
be crossed ? 

Are crossings supplied with advance sig- 
nals ? 

At what distance are the latter fixed 
from the crossings ? 


Italian Administrations. 


Italian State Railways. — No. 

Yes, as said in the answer to ques- 
tion No. 24. 

At about 820 feet. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
We cannot give any description of these 
devices, which are not used on the lines 
of this company. 


Lorca to Baza Railway. — There are 
none. 
QUESTION 26. — Expenses of establish- 


ment and upkeep of these devices. 
Who defrays these expenses ? 


Italian Administrations. 


Italian State Railways. — The first 
cost is about 250 lires, and the annual 
cost of upkeep is on the average 25 lires 
per signal. 

The cost is borne by 
way Administration, 


the State Rail- 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
Cannot say for reasons given above. 


Lorca to Baza Railway. — There are 
none. 
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‘QuESTION 27, — Does the abolition of 
barriers necessitate an alteration to 
the international signal announcing 
the approach to a level crossing ? 


Italian Administrations. 


Italian State Railways. — It is thought, 
generally speaking, that the « Touring 
Club > international signal, when used to 
give warning of the approach to an un- 
guarded level crossing, should be modi- 
fied so as to indicate that the barriers 
have been done away with. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
Non-guarded level crossings on this rail- 
way are not provided with’ barriers or 
any device for closing the crossing. 


Lorea to Baza Railway. — There are 
none. 


QuEsTION 28. — Is it obligatory to advise 
users of the road by means of warning 
devices that a train is approaching? 


Italian Administrations. ~ 


Italian State Railways. — The rules in 
force do not render obligatory the use of 
apparatus for giving warning of the ap- 
proach of trains, since in cases where 
level crossings are not guarded, these 
should have a sufficient visibility from 
both directions. 

However, under special traffic condi- 
tions or where fog is frequent, the Admi- 
nistration is obliged to provide at cer- 
tain level crossings apparatus to give 
warning of the approach of trains, 

These devices are at the present time 
under test. . 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
There is no regulation in existence on 


this railway as regards the provision of 
apparatus to give warning of the ap- 
proach of trains. 


' Lorea to Baza Railway. — No. 


QUESTION 29. — What devices are used 
for this purpose, either by day or by 
night ? 


Italian Administrations. 


Italian State Railways. — There are 
various types under trial. 


a) « Wie WaG » Type of the Italian Sig- 
nal Company. 

The three figures give the three as- 
pects of the signal corresponding to level 
crossing clear, train approaching and 
railway must not be crossed, and finally, 
signal out of use. 

In the first position (fig, 18) the moy- 
able disc does not appear, the bell does 
not sound, and the lamp which is pro- 
vided does not shew a light. 

In the second position (fig, 19) the 
movable disc swings backwards and for- 
wards, the bell sounds and the lamp _ 
shews a light, and, finally, when the ap- 
paratus is not in use (fig. 20), the dise 
remains fixed in a vertical position, the 
bell does not sound and the red light is 
not displayed. bo 

This signal is operated by an electric 
current provided from a battery of cells 
and is controlled by a track circuit. 

It has given, up to present time, good 
results. : 

This system, as is the case with all 
others working on the same principle, 
has the disadvantage that it operates and 
prevents traffic passing over the cross- 
ing when a train, during shunting opera- 
tions, passes on to the insulated section, 
or when a ballast train or platelayers’ 
trolley is standing in the insulated sec- 
tion. 


b) « Wia_WaG > TyPE of the « Magnetic 
Signal Company >. 


ay > < ~~ 
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This type only gives two indications : 


If no train is approaching (fig. 21) the 
movable disc remains stationary and the 
rod on which it hangs remains vertical, 
in the same way as if the current had 
failed or the apparatus was out of order 
and not working. 


On the approach of a train (fig. 22) 
the disc swings like a pendulum, the 
lamp shews a light and an electric bell 
sounds. ; 


This apparatus is operated by a bat- 
tery of cells, the track forming part of 
the circuit. 


e) « CarnLto ConcaTo > TYPE. — This 
consists of a gantry (fig. 23) placed close 
to the level crossing on either side 
thereof and extending across the road, 
being of the same width as the latter. 
It carries in the middle a strong frame 
on which, in addition to the signal indi- 
cations which it displays, may be placed 


-. notice boards. 


It displays three different indications: 


When the level crossing is open, the 
lamps with which it is provided are ex- 
tinguished, the bell or the klaxon with 
which it is provided does not sound. 


When a train is approaching, red 
lights are displayed and the audible sig- 
nals sound. 

If the apparatus is out of action or 
working improperly, a panel (fig. 24) is 
displayed which is not snewn in the first 
two cases. 

It is supplied with current from a bat- 
tery of cells and the track forms the 
principal circuit. 


d) « SIEMENS » TYPE. — By operating 
mercury switches, the circuits are closed 
and light a lamp placed on one of the 
ordinary warning posts, and sound a 
special bell placed close to the level 
crossing (fig. 25). 

In the case of failure, the apparatus 
does not work, and no indication is 


given, which forms an obvious disadvant- 
age of this system. 
Spanish Administrations. 
Northern Railway of Spain. — None. 


Madrid, Saragossa and Alicante Rail- 
way. — None. 


Lorea to Baza Railway. — There are 
none. 


QUESTION 30. — Give a concise and com- 
plete description of these devices. 


Italian Administrations. 


Italian Stafe Railways. — Same reply 
as for question 29. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
We cannot give a description of these 
apparatus, which are not used by this 
company. 


Lorca to Baza Railway. — No. 


QuESTION 31. — What special measures 
are taken in case of fog ? 


Italian Administrations. 


Italian State Railways. — As has been 
said in reply to question No. 28, certain 
level crossings subject to frequent fogs 
will be provided with apparatus, now 
under trial, for giving warning of the 
approach of trains. 


Spanish Administrations. 


Northern Railway of Spain. — None. 


Madrid, Saragossa and Alicante Rail- 
way. — None. 


Lorca to Baza Railway. — None. 
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QUESTION 32. — What is the cost of fixing 
and maintenance of these devices, and 
who is responsible for it ? 


‘Italian Administrations. 


Italian State Railways. — The cost is 
borne by the State Railway Administra- 
tion. 

The first cost of the apparatus de- 
scribed, giving indication for road traffic 
in both directions, is as follows : 

«Italian Signal Company » type, 21 240 
lires; 

« Magnetic Signal Company » type, 
19 300 lires; 

« Concato » type, 25 500 lires; 

« Siemens » type, 21 400 lires. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
No cost can be given, as these apparatus 
are not used. 


Lorca to Baza Railway. — None. 


QUESTION 33. — Conditions under which 
level crossings have to be lighted. 
Statistical particulars relating to this 
subject. 


Italian Administrations. 


Italian State Railways. — Unguarded 
level crossings are not lighted; however, 
there are certain apparatus for giving 
warning of the approach of a train, as 
mentioned in reply to question No. 28 
and the following, which include the 
lighting of level crossings as mentioned 
in the description of these apparatus, 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
None of the level crossings, either guard- 
ed or unguarded, are lighted. 


Lorca to Baza Railway. — None. 


QuESTION 34, — What is the yearly sav- 
ing actually due to dispensing with 
gatekeepers at level crossings ? 

Proportion of this saving to the number 
of level crossings where the gatekeep- 
ers have been dispensed with, and to 
the number of kilometres of lines in 
the system, dividing these lines up 
into classes if necessary. 


Italian Administrations. 


Italian State Railways. — The saving 
now obtained is about 7 500 gatekeepers, 
corresponding to about 48 million Italian 
lires per year. 

48 000 000 Italian lires 
5 598 level crossings 
(saving per level crossing at which gate- 
keepers have been abolished). 
48 000 000 Italian lires 
Piibinbtereanil  y 8, 


14 663 kilometres 
(saving per kilometre of track). 


= 8574.49 


Spanish Administrations, 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
As we have already said, gatekeepers 
have not been abolished at any level 
crossings. They have only been super- 
seded at a few level crossings at which 
overbridges or underbridges have been 
constructed. 


Lorea to Baza Railway. — None. 


“ad 
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CHAPTER IV. 
Future situation. 


QUESTION 35. — Why is the abolition of 
gatekeeping desirable ? 


Italian Administrations. 


Italian State Railways. — See chapter 
IH-B. 


Reggio-Hmilia Railway. — For reasons 
of economy. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
It is desirable to abolish gatekeepers at 
level crossings, for reasons of economy, 
as the present system leads to a consi- 
derable expense which seriously affects 
the cost of operation. 

On the other hand, the responsibility 


‘of the company and the attention which 


has to be given to this question are mat- 
ters which should be taken into account. 

Where means of warning are provid- 
ed, road users, when approaching a level 
crossing, should take the precaution of 
making sure that no train is approach- 


ing, and it is probable that the number 


of accidents would be reduced. With 
the present method, road users relying 
entirely on measures taken by the rail- 
way company and do not take the trou- 
ble to personnally guard themselves 
against the dangers to which they are 
exposed. 


Andalusian Railways. —. The various 
divisions of the railway have the matter 
of classifying the lines in hand. There 
are no new regulations on the matter, 
and the rules which have already been 
given are followed. 


Lorca to Baza Railway. — The reply 
to these questions will depend on the 
regulations which are imposed by the 
Spanish Government if it decides that 


gatekeepers may be abolished at some 
or at all level crossings. 

The company is seeking powers to 
abolish some level crossings by its letter 
of the 16 September 1921, which states 
all the arguments which justify this step 
being taken. 


Portuguese Administrations. 


National Portuguese Railway Company. 
— Because it would lead to an economy 
of 800 to 1000 francs per level crossing 
per year. 


QuESTION 36. — Legislative regulations 
to which the extension of this project 
is -subordinated. 


Italian Administrations. 
Reggio-Emilia Railway. Ministerial 
Decree of the 10 March. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
There is no administrative rule which 
authorises the companies to abolish gate- 
keepers at level crossings. To obtain au- 
thority, it would be necessary ito replace 
the gatekeepers by signal indicators plac- 
ed on the road in the proximity of the 
level crossing, and warning boards at 
the side of the railway, so that engines 
should give warning of their approach 
to the level crossing by sounding the 
whistle. 

The provision of automatic signals 
giving warning to road users of the ap- 
proach of a train does not appear to 
fully solve the problem, if one considers 
the possibility of their faulty operation 
in case of failure, which might cause an 
accident instead of preventing it. 
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One might, however, where the im- 
portance of the traffic on the roads 
makes it desirable, increase safety and 
give warning of the passing of trains by 
means of apparatus of a perfected type 
very carefully maintained. 


Portuguese Administrations. 


National Portuguese Railway Company. 
— The Government control would op- 
pose this. 


QUESTION 37, —New regulations for the 
future, and their object. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
The new rules should specify the indi- 
cating apparatus to be used on the road 
and on the railway. 


QUESTION 38. — Proposed new methods. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
The gatekeepers might be retained at a 
certain number of level crossings over 
important roads, and the unguarded 
level crossings might be divided into two 
categories in accordance with the amount 
of traffic; level crossings of the first ca- 
tegory would be provided with warning 
posts. 


QuEsTION 39. — Features at level cross- 
ings which allow the abolition of gate- 
keepers to be considered (visibility, 
number and speed of trains, character 
and density of. road traffic, possible 
improvements, etc.). 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 


The classification in our opinion should 
be made in accordance with the quantity 
of traffic on the public highway which 
is crossed. 

It might be well, however, to take 
special precautions and to increase the 
number of warning signals on the road 
and on the railway in order to compen- 
sate for lack of visibility in cases where 
this is insufficient. 


QuESTION 40. — Classify these level 
crossings into their various adminis- 
trative groups according to actual and 
future regulations. 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
This railway cannot be dealt with under 
the present administrative rules as re- 
gards the operation of level crossings. 


QueEstTIon 41. — Approximate number of 
these level crossings. 


Spanish Administrations. 


Northern Railway of Spain. — Gate- 
keepers might be abolished at 2 000 level 
crossings. ‘ 


Madrid, Saragossa and Alicante Rail- 
way. — Gatekeepers might be abolished 
at 1800 level crossings; this would lead 
to an annual economy of 600 000 pesetas. 


QueEsTION 42. — Distribution of these 
level crossings amongst the various 
present methods of gatekeeping given 
in the table, Chapter III, 


Spanish Administrations. 


Northern Railway of Spain. — The 
level crossings at which we propose that 
gatekeepers should be abolished consist 
partly of those in category A given in 
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-chapter III, paragraph 6; the two.other 


categories would correspond to those 
under categories B, C, D, E, F, G and H, 

Private level crossings provided with 
gates which are fitted with a lock and 
key should be kept as they are. 


Madrid, Saragossa and Alicante Rail- 
way. — Gatekeepers would be abolished 
at level crossings of all categories, espe- 
cially at those under categories C and D. 


QuesTIoNn 43. — Should it be obligatory 
to announce to users of the road, by 
means of warning signals, their ap- 
proach to a level crossing ? 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa. and Alicante Railway. — 
One might provide on the public road, 
as we have already stated, warning ap- 


-. paratus in the proximity of level cross- 


ings which are not guarded in the ease 
of important roads. 

In other cases, it would be sufficient 
to- give warning of the approach to a 
level crossing where the visibility is 
insufficient, 


Portuguese Administrations. 


National Portuguese Railway Company. 
— It would be advisable to do so. 


{ 


Question 44. — What are the warning 
devices ‘that might be used for this 
object, either by day or by night © 


Spanish Administratiou. 


Northern Railway of Spain. — The 
type of warning apparatus to be used 
should be investigated by a committee 
nominated for that purpose. 

The warning posts giving notice of 
the approach to a level crossing might 
be those now in use, provided that their 
visibility was increased by means of 


vI—3 


alternate strips of red and white and by 
their being lighted. As regards means 
of giving warning of the approach of 
trains, the best solution would be per- 
haps to adopt apparatus operated by a 
treadle fixed on the rail at a distance 
from the level crossing which might be 
550 yards. These contacts might be ar- 
ranged in such a way that when a train 
is passing the warning bell at the level 
crossing would commence to sound and 
would continue to sound until the train 
had reached the other contact situated 
on the other side of the level crossing. 

At the place where the bell is located, 
an optical signal would be provided 
fitted with a fixed electric light. 

The current passing through this lamp 
will hold, in a raised position by means 
of a small electric magnet, a circular 
sector placed behind the disc, which 
would shew through an apperture in the 
latter a red strip when current was pass- 
ing. In case of failure of the current 
the sector would fall, displaying in tthe 
same apperture the word « avarie » 
(« out of order ») or some other warn- 
ing signal. 

In this way the absence of a red light 
during the night or the presence of this 
inscription during the day would indi- 
cate to road users that they should take 
extra precaution, because in these two 
cases the bell would not announce the 
approach of a ttrain by reason of failure 
of the current or of the electric circuit. 

The object of this device would be 
that in case of failure of the warning 
apparatus to inform road users that ithey 
should take additional precautions in 
crossing the railway. 

As regards the railway, it would be 
sufficient to place at a suitable distance a 
notice board marked « Whistle >» under 
a red sign to inform the driver that the 
cause of his having to use his whistle is 
the approach of a level crossing and not 
on account of a speed reduction or a stop. 


Madrid, Saragossa and Alicante Rail- 
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way. — One might adopt the systems other devices should be maintained by 


which have given the best results on the 
companies which have made tests. 


Portuguese Administrations. 


National Portuguese Railway Company. 
— For lines with a light traffic, such as 
ours, it would be sufficient to provide 
one warning post for each level crossing. 


QuesTIONn 45, — Description and criti- 
cism of these devices. 

Should they indicate the number of lines 
to be crossed ? 

Should advance signals be fixed ? 

At what distance from the level cross- 
ings ? 


Spanish Administrations. 


Northern Railway of Spain. — If it is 
necessary to indicate the number of rail- 
way tracks to be crossed, one might place 
on the post carrying the bell a little 
notice giving this information. 

The signal giving warning of the ap- 
proach of trains would be placed close 
to the level crossing, and the advance 
signal would give warning of the ap- 
proach to the level crossing. 


Madrid, Saragossa and Alicante Rail- 
way. — It is not possible to describe or 
discuss the type which it would be ad- 
visable to adopt. 


QuESTION 46. — Cost and upkeep of these 
devices. Who defrays the expense ? 


Spanish Administrations. 


Northern Railway of Spain. — As the 
type of apparatus which ‘should be 
adopted has not been decided upon, it 
is not possible to give the first cost of 
equipment or of upkeep. 

Signals on the railway and upkeep of 
the contacts should be maintained at the 
cost of the railway company, and the 


the road authorities. 


Madrid, Saragossa and Alicante Rail- 
way. — For reasons given above, it is 
not possible to state the first cost. 

This cost might be borne by the com- 
panies. 


QuEsTIONn 47, — Is it obligatory to signal 


_. to users of the road, by means of warn- 


ing devices, the approach of trains ? 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
As we have said, apparatus giving warn- 
ing of the approach of trains should only 
be provided on important and much 
used roads at crossings which are not 
guarded. .For the majority of other 
roads it would be sufficient to give 
warning of the approach to a level cross- 
ing by means of a warning post and to 
place on ithe railway a notice marked 
« Whistle >. 


QuEsTIon 48. —What are the warning 
devices used for this purpose, by day 
and by night ? 


Spanish Administrations. 


Northern Railway of Spain. — We 
have already given the various forms of 
apparatus which it might be well to pro- 
vide at unguarded level crossings. 


Madrid, Saragossa and Alicante Rail- 
way. — One might adopt the systems 
which have given the best results on rail- 
ways which have made trials. 


QuEsTION 49, — Concise and complete 
description of these devices. 
Spanish Administrations. 


Northern Railway of Spain. — We have 
already stated the various apparatus 


eae? 
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which it might be well to provide at un- 
guarded level crossings. 


Madrid, Saragossa and Alicante Rail- 
way. — It is not possible to describe or 
discuss the type which it would be ad- 
visable to adopt. 


QUESTION 50. — What measures are taken 
in case of fog? 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 

In view of the weather conditions in 
Spain, it does not appear necessary to 
adopt special measures for cases of fog, 
because then the vehicles using the pu- 
blic roads would proceed with very 
great care, and on the more important 
roads, audible signals would be provided 


in place of optical signals at a greater’ 


~ distance from the crossing. 


Question 51. — Expenses of establish- 
ment and maintenance of these devi- 
ces. Distribution of such expenses. 


Spanish Administrations. 


Northern Railway of Spain. — As the 
type of apparatus which should be 
adopted has not been decided upon, it is 
not possible \to give the first cost of 
equipment or of upkeep. 

Signals on the railway and upkeep of 
the contacts should be maintained at the 
cost of the railway company, and the 
other devices should be maintained by 
the road authorities. 


Madrid, Saragossa and Alicante Rail- 
way. — For reasons given above, it is not 
possible to state the first cost. 

This cost might be borne by the com- 
panies. 


QuESTION 52. — If the abolition of pro- 
tection is permitted on account of the 
reciprocal visibility from the railway 
and the road near the level crossing, 
what measures have been taken to sa- 
feguard this visibility after the protec- 
tion has been withdrawn ? 


Spanish Administrations. 


Northern Railway of Spain.— The pro- 
posed measures for abolishing gatekeep- 
ers are not based on the visibility of the 
railway and of the road, but upon the 
condition of the road surface and tthe 
amount of traffic thereon. 


Madrid, Saragossa and Alicante Rail- 
way. — Maintenance of the conditions 
which justify the abolition of gatekeep- 
ers. 


Portuguese Administrations. 


National Portuguese Railway Company. 
— Simple notice boards warning the pu- 
blic of danger, as is done in Italy for 
example. 


QuESTION 53. — Expenses of establish- 
ment that would be incurred if aboli- 
tion of protection at level crossings 
was made general as far as it is pos- 
sible to do so, 


Portuguese Administrations. 


National Portuguese Railway Company. 
— Abolition of gatekeeper’s house at 
each level crossing. 


Question 54. — What economies do you 
anticipate by this method? What 
would the yearly saving amount to ? 


Spanish Administrations. 


Northern Railway of Spain. — The 
annual economy which might be obtain- 
ed is at present difficult to ascertain, as 
there is no classification of roads. 
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Madrid, Saragossa and Alicante Rail- 
way. — Would save 600 000 pesetas. 


Portuguese Administrations, 


National Portuguese Railway Company. 
— At the present time, a minimum. of 
1000 francs per level crossing per year. 


QuEsTION 55.— Proportion of the annual 
amount of such savings to the number 
of level crossings where protection 
might be dispensed with, and ithe num- 
ber of kilometres of lines on the sys- 
tem, dividing the lines into classes if 
necessary. 


Spanish Administrations. 


Northern Railway of Spain. — The 
number of level crossings on this rail- 
way at which gatekeepers might be abo- 
lished would probably exceed 2 000. 


QUESTION 56. — What steps do you con- 
sider will be taken in order that 
further abolition of protection may 
take place ? 


Spanish Administrations. 


Northern Railway of Spain and Ma- 
drid, Saragossa and Alicante Railway. — 
Abolition of level crossings might com- 
mence in the case of those on roads in- 
cluded in proposed category A, and 
would continue for other roads. This 
seheme appears to us more logical than 
the abolition of permanent way watch- 
men. 


Deductions arrived at from a careful 
examination of the Italian replies. 


1° The official regulations as regards 
this important subject are of recent date 
and are very clear and precise, being 
drawn up in a most practical manner 


so as to permit gatekeepers to be abolish- 
ed at a very large number of level cross- 
ings and the. corresponding advantages 
to be obtained, especially the very con-. 
siderable economy referred to. in these 
replies. 

This view of the matter is of recent 
date, although laterly the traffic on the 
roads has considerably increased and 
will increase still further on account of 
the wider use of mechanical traction. 

These two administrations fully realise 
the considerable expense entailed by the 
provision of gatekeepers, and rely upon 
the intelligence of road users to ensure 
them taking full precautions in order to 
avoid accidents. 

This question has not only been 
approached from the point of view of 
the economy realised by the railway, but 
on the principle that all persons who 
have had. even the most elementary edu- 
cation will avoid as far as possible caus- 
ing delay or danger to the running of 
trains, the importance of which should 
be fully realised and respected. 

There was no doubt that during the 
early days of the transition stage, certain 
difficulties and perhaps a few regret- 
table accidents would occur, until the 
time when the public who use the roads 
became accustomed to the new system, 
but in spite of this, these administra- 
tions did not hesitate to abolish gate- 
keepers on all level crossings where 
technical, geographical and: local condi- 
tions allowed this to be done, and have 
extended this policy on a large scale 
until gatekeepers were abolished at 
5598 level crossings, thus dispensing 
with 7500 gatekeepers and effecting an 
annual economy-of 48 million lire; 

2° The classification of level crossings 
depends especially on their importance 
rather than on the administrative cate- 
gory of the road concerned; ANG 
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3° On railwayys belonging to the two 
administrations which have sent us a 
detailed report, there are in all 13 582 
level ‘crossings. 

Of this total,6952, that is 51 %, 
are guarded, the remaining 49 % are no 
longer guarded. 

The regulation which allows gate- 
keepers. to be abolished under certain 
conditions is of great importance in 
Italy, where, before its publication, the 
majority of level crossings were guarded. 

Actually, of the 6633 level crossings 
at which there are no gatekeepers, only 
4:016. have been unguarded since the 
lines were constructed; at the remaining 
5.'647- level crossings, gatekeepers have 
been abolished in virtue of the applica- 
tion of this regulation. 

It will be seen therefore that had this 
regulation not been brought into force, 

the number of level crossings guarded 
-would be 12569, in place of the .6 952 
now .in. existence, that is to say.92 % 
instead. of the present ratio of 54 %, 
which corresponds to a reduction of 
44 % in the number of level crossings 
which are guarded; 

4° Tt will be seen from the informa- 
tion given in the answers, that warning 
apparatus are provided on the ordinary 
roads but not.on the railway. It would 
be very interesting to know the. results 
obtained by this system, which may be 
regarded as to tests carried out on a large 
seale with a considerable number of 

_ apparatus in use, which should lead to 
very useful and instructive data being 
obtained. 


Deductions arrived at from a carefu 
examination of the two Portuguese 
replies. 


4°: The: Pe eacials Ee ialives dealing 
with this important question are not very 
numerous and not very clear; 


2° The importance of the line has no 
influence on the method of guarding or 
classifying the level crossings, which ‘de- 
pends only on the importance of the road 
crossed ; 

3° The proportion of unguarded level 
crossings is very high compared with 
level crossings provided with special 
gatekeepers. 

Actually, from an examination of the 
information sent in by the two adminis- 
trations, it will be seen that of 4775 
level crossings existing on the various 
lines, only 853, that is 48 %, are guard- 
ed; the proportion of unguarded level 
crossings is 52 %; 

4° There are no signals giving warn- 
ing of the approach to a level crossing, 
either on the railways or on the roads; 

5° Gatekeepers have not been abolish-: 
ed at any level crossings since they were 
constructed; ; 

6° The two administrations are in 
favour of abolishing gatekeepers, al- 
though they anticipate that the Govern- 
ment would oppose so radical a change. 

Their principal argument in favour of 
this measure is the important economy 
that would result for the railways, and 
this they estimate at 1000 francs per 
level crossing per year; 

T° Bearing in’ mind the very light 
traffic on their lines, these administra- 
tions consider that simple notice boards 
calling the attention of the public, placed 
on the road side, as well: as warning 
posts placed by the side of the railway 
would be sufficient to eliminate all risk 
of accidents. 


Results arrived at from a careful exa 
mination of the four Spanish’ replies 
received. 


4° The » official oto ee 
with this important subject are not zany 
numerous and not very clear; 
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2° Up to the present the classification 
of the level crossings and the importance 
of the line has no influence on the 
method of protecting the crossing, which 
depends entirely on the importance of 
the roads crossed. 

Recently, arising from the application 
of the legal eight-hour day for gate- 
keepers, the Government has considered 
a scheme of classifying the level cross- 
ings, taking into consideration the views 
expressed by the companies, but up to 
the present it is impossible to say when 
this classification will be completed or 
what form it will take. 

This classification, which, as has been 
mentioned, originated and is based on an 
eight-hour day for the gatekeepers, 
might give rise to a demand for the 
abolition of gatekeepers at a certain 
number of level crossings; 

3° It will be seen from the answers 
sent in that on the lines of the four com- 
panies there are at present 8 559 level 
crossings, of which 6 245, that is 73 %, 
are guarded, and 2 314, that is 27 %, 
are not guarded. 

The proportion of level crossings 
which are guarded is very much greater 
than on the Portuguese railways, and 
still greater compared with the Italian 
railways, since in the latter case the 
number of gatekeepers was reduced as 
a consequence of recent official regula- 
tions; 

4° There are not, generally speaking, 
any warning signals of the approach to 
level crossings on the railways, but only 
on a few lines where their installation 
is justified by the importance of the line 
or by special conditions; these generally 
speaking, are interlocked with the gates. 

On the roads the warning posts pro- 
vided are of the international type and 
are erected by the « Royal Automobile 


Club » or by the Public Works Depart- . 


ment; 


5° Gatekeepers have not been abolish- 
ed at any level crossings since they were 
constructed; 

6° The companies working the lines 
are strongly in favour of abolishing 
gatekeepers at the majority of level 
crossings, but there is reason to suppose 
that the Government would oppose such 
an innovation, which is contrary to 
established practice. On the other hand, 
the public might regard it as being 
solely done with the object of increasing 
profits and not for simplifying and re- 
ducing the cost of operation. 

In the near future, a new regime will 
be established in Spain under a common 
agreement between the State and the 
companies, for determining and fixing 
the rates for each period, in accordance 
with the cost of operation, in which will 
be included the costs entailed by the pro- . 
vision of gatekeepers at level crossings; 
it may be that this time will be opportune 
to press for the abolition of gatekeepers 
in order to be able to reduce rates, while 
at the same time meeting the cost of 
operation; 

T° In the event of gatekeepers being 
abolished, one might install the ne- 
cessary apparatus giving warning of the 
approach to a level crossing on the ~ 
roads; in this case the apparatus used 
should be the type found the most satis- 
factory as the result of experience gain- 
ed in various countries. 


RESUME. 


From the notes given above and in 
spite of the small amount of information 
received, it is possible to establish cer- 
tain facts of a general character from 
which the final summary may be 
drawn up. . 


Bs 
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These notes. apply to the various 
questions given in the questionnaire sub- 
mitted to all the administrations : 


1° With the exception of Italy, the 
regulations affecting the legal and admi- 
nistrative position of level crossings are 
very few and not very clear. 

This confusion has certainly arisen, 
so far as Portugal and Spain are con- 
cerned, on account of the period at which 
the existing regulations came into force, 
which, as is also the case with the 
Italian railways, was a time when the 
small amount of traffic on the railways 
did not necessitate any more elaborate 
methods. The Italian companies having 
fully appreciated the situation, have mo- 
dified their rules, but in Spain and in 
Portugal matters have remained in the 
same condition as they were at the time 
when the railways were authorised and 


constructed. 


In none of these three countries has 
any clear and definite classification of 
the level crossings been carried out. 
This matter is treated differently as 
regards its fundamental principles by 
all the companies or administrations 
concerned; 

2° ‘It is advisable that the existing 
guarded level crossings which are to 
remain in this category in the future 
should be provided with warning appa- 
ratus, seeing that the traffic on the roads 
which are crossed will every day become 


- more important, especially as regards 


mechanical traction, and in view of the 
importance of enabling the drivers of 
these vehicles to have sufficient warn- 
ing that they are approaching a level 
crossing. 

The above is of great importance as 
regards level crossings which are guard- 
ed, seeing that for this reason, especially 
in countries where the matter has been 


dealt with in a progressive and modern 


manner, the fact that a level crossing is 
guarded clearly signifies that it is a 
dangerous crossing or one to’ which the 
approach is difficult. 

It is obvious that all these means of 
giving warning should be erected and 
maintained by the State, by local road 
authorities or by other organisations, 
such as the « Automobile Club » who 
are specially interested in the road traf- 
fic, and it is neither logical nor equitable 
that the railway administration alone 
should have to support the cost of in- 
stalling and maintaining signals which 
have nothing to do with their operation, 
and became necessary at a date long 
after the railway was constructed by 
reason of the important increase in the 
amount of mechanically propelled traffic 
on the roads. 

These signs should be of a uniform 
type so that drivers of vehicles of all 
nationalities should be able to recognise 
them, in view of the international cha- 
racter of the traffic now on the roads; 


3° Level crossings which are at the 
present time unguarded may be 0, 
either on account of their small impor- 
tance, from the fact that they were so 
classified when the line was built, even 
in the case of countries where gate- 
keepers are strictly required, or on 
account of recent regulations authorising 
gatekeepers to be abolished in particular 
cases and under certain conditions. 

For the first group of level crossings, 
it is not really necessary to provide 
signals or warning apparatus in view of 
their lack of importance, except where 
a considerable increase in the traffic on 
the road crossed renders it necessary to 
provide more efficient means of protec- 
tion. 

In the latter case and in countries 
where gatekeepers are considered essen- 
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tial, this becomes automatically neces- 
sary, from the Government requirements. 

For the second group of level cross- 
ings, it may be advisable to use the 
arrangements detailed in the following 
paragraph ; 


4° It would be desirable, following the 
similar measure enforced in Italy, to 
adopt in Portugal and in Spain regula- 
‘tions authorising gatekeepers to be 
abolished at all level crossings at which 
there is no special reason why gate- 
keepers should be provided, in view of 
the considerable economy which would 
‘result therefrom, not only as regards 
Saving the expense of the wages of the 
large number of staff employed in this 
way and of superannuation pensions to 
‘be paid in the future, but also as regards 
the first cost of building gatekeepers’ 
‘houses,. who, in order that they may 
efficiently carry out their duties, must 
reside in close proximity to the level 
crossing for which they are responsible. 

‘If gatekeepers are abolished, it is 
absolutely necessary that the approach 
to a level crossing should be notified on 
either side by warning signals fixed on 
the road and visible at a distance, or by 
special. apparatus whereby the driver of 
“a vehicle, especially mechanically pro- 
-pelled vehicles, may obey the informa- 
tion given and avoid any collision or 
accident. 

These warning signals, as well as the 
warning signals preceding level cross- 
‘ings which are guarded, should be of a 
“uniform international type, so that their 
‘Indications may be understood and 
obeyed by all. 
- In- view of the obvious advantage 
‘which would accrue to the railway admi- 
“nistrations from the abolition of gate- 
keepers at level crossings, the cost of 
installing ‘and maintaining these warn- 
‘Ing signals. might be equally divided 


between the railways and. the road 


authorities. 


FINAL SUMMARY. 


1° It is desirable that, in countries 
which have not recently done so, laws 
should. be established dealing with the 
legal aspect of level crossings, subject- 
ing these to regulations which are as 
uniform as possible and in keeping with 
the requirements of modern life as re- 
gards traffic on the railways and on the 
roads, in view of the international char- 
acter of this question, seeing that the 
considerable increase in mechanically 
propelled traffic has enlarged the sphere 
on which the development of the nation 
depends ; 


2° Level crossings which are guarded 
should have a warning placed at a con- 
siderable distance along the road in both 
directions, in order to prevent collisions 
between the numerous mechanically pro- 
pelled vehicles running on the road and 
the level crossing gates, or accidents, 
should the gates inadvertently be left 
open. : 

Warning posts preceding guarded 
level crossings should be of a uniform 
type for all nations, in view of the inter- 
national character of the mechanically 
propelled traffic. The cost of their erec- 
tion and maintenance should not in any 
case be borne by the railway adminis- 
trations; 

3° For unimportant level crossings 
which have not been ‘guarded since the 
line was constructed, or as a recent 
measure, the provision of warning de- 
vices is not indispensible; 

4° The Congress might adopt a motion 
with the object of drawing the attention 
of all countries in which the railway 
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administrations belong to the Interna- 
tional Association to the necessity of 
regulations allowing gatekeepers at level 
crossings to be abolished when local cir- 
cumstances permit, especially as regards 
visibility, irrespective of the importance 
of the crossing and under conditions to 
be determined, to which there would be 
few exceptions, which would allow con- 
siderable economy to be effected, and 
would simplify operation and reduce 
working expenses. 

At these level crossings, it would be 
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advisable to provide warning apparatus 
on both sides placed at a convenient dis- 
tance in order to enable drivers of ve- 
hicles, especially mechanically propelled 
vehicles, to act in accordance with their 
indications, and thus avoid collisions or 
accidents. 

The cost of providing and maintain- 
ing this apparatus for level crossings at 
which gatekeepers have been abolished 
might be divided between the railway 
administrations and the road authorities 
concerned. 


: (cae) ae 
we a jreyietiicia $2 


ce. oe pe bd rf 
> eM heer att aM 


file 


[ 628 172 & 628 173 | 


REPORT No. 3 


(all countries, except the British Empire, America and France), 


ON THE QUESTION OF MAINTENANCE OF THE TRACK (SUBJECT I-A FOR 
DISCUSSION AT THE TENTH SESSION OF THE INTERNATIONAL RAILWAY 


CONGRESS ASSOCIATION), (*) 


By H. DEYL, (2): 


ENGINEER, OFFICIAL ADVISER TO THE MINISTRY OF THE CZECHO-SLOVAKIAN RAII.WAYs. 


Figs. 1 to 14, pp. 1679 to 1704. 


PREFACE. 


The question of the methods of main- 
taining and repairing the track has 


. already been discussed at previous Ses- 


sions of the Congress, but it has been put 
forward in different ways and criticised 
from various points of view. 

For instance, at the Congress at Milan 
‘in 1887, the best methods from the point 
of view of economy and safety in doing 
the work were examined, and at the Paris 
Congress in 1900 the restrictions and 
delays due to maintenance work in rela- 
tion to the speed of trains were considered. 

Methods relating to maintenance work 
were also referred to in question II in 
the programme of the last Congress 
(Rome, 1922). 

From the reports issued by the Congress 
at Rome on the question of the mainten- 
ance of| railway tracks, it appears that in 
the course of the last ten years the load- 


ing on the axles and occasionally also the 
speed of trains have increased. On the 
whole, a general increase of stressing the 
superstructure was observed due to in- 
crease in traffic, which naturally exer- 
cises a great influence on maintenance 
procedure, especially in those parts where 
the construction of the track has not a 
sufficient margin of strength to meet 
these new conditions. The influence of 
this increase in traffic is shown by the 
greater and more rapid wear that takes 
place, and consequently railway adminis- 
trations have had to resort to the appli- 
cation of technical measures with a view 
to reducing to the utmost possible limit 
the premature wear of the superstructure. 

This object is attained partly by 
adopting more suitable constructive 
methods, such as_ strengthening or 
renewing the superstructure, and partly 


(4) This question runs as follows: « Different methods of maintenance and repair of the track. (By 


the administration, by contractors, by piece work or premium system. 


Mechanical appliances, etc.), 


Comparison from the technical and economical points of view. » 


(2) Translated from the French. 
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by perfecting and improving in a tech- 
nical sense the upkeep of or repairs to 
the track. 


The economic side of the question of 
repairs also has a bearing which is no 
less important. An engineer engaged in 
this work should look at it from the eco- 
nomical side, as well as from the techni- 
cal point of view. The excessive cost of 
maintenance resulting from the abnormal 
state of the labour market during the last 
ten years having upset all economic con- 
ditions, forces railway administrations 
to give special attention to economy in 
the methods by which the work is done, 
and to try at the same time to reduce as 
much as possible all work that is not 
absolutely necessary. The technical and 
economic sides of all undertakings are 
closely related, and for this reason it is 
necessary to estimate properly and exa- 
mine minutely each method by which 
the work has to be done from these two 
points fo view, and from their respective 
angles. 

The chief object in the maintenance of 
the superstructure is to obtain a good 
solid track which will be as durable as 
possible, and of so safe a nature that the 
rolling stock suffers a minimum of dam- 
age, and that the life of the component 
parts of the superstructure should be as 
long as possible. This object should be 
obtained by the simplest technical me- 
thods and at the lowest cost. 

If from a broad point of view we take 
into consideration what is necessary for 
safety, we must look at the methods by 
which the work has to be done from two 
standpoints, technical and economic, the 
characteristics of which, however, are 
opposed to one another. The technical 
idea is to have a superstructure that is 
irreproachable on all parts of the track, 
in order to guarantee the complete safety 
of running; whereas the economic side 


of the question requires that no work 
should be done that is not absolutely 
requisite in order to maintain the track 
in condition. 

It is necessary, therefore, to establish a 
certain balance so as to satisfy as far as 
possible these two conflicting interests. 

The methods by which work is accom- 
plished today are characterised by pro- 
gressive improvements, both technical 
and economic. 

It is to be regretted, however, that the 
time has not yet arrived when we can 
profit from the results of observations 
already made, and come to some definite 
conclusions. We must also not lose sight 
of the fact that the times in which we 
are now living have not yet shaken off 
the abnormal conditions due to the years 
of war, and it will take some time before 
the economic conditions which were so 
completely upset by events in so recent 
a past will be completely restored. 

The influence of the war and its after- 
math on maintenance work relating to 
the track has been more or less in eyi- 
dence everywhere, and those States which 
suffered more directly are faced with the 
necessity of having to make good that 
which was neglected during the war. 

Since this time numerous social mea- 
sures have been introduced, the effect of 
which has also had an influence on the 
class of work, especially the introduction 
of the eight-hour day, coupled with a 
whole list of other social reforms. For 
instance, in various countries railway 
administrations have been legally obliged 
to pay their temporary staff after having 
served some time, according to the rate 
paid to those employed permanently. 

Among the various measures brought 
forward, some aim at the restriction of 
unemployment and affect the railway 
companies from a general point of view 
rather than an individual one. The 
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period after the war is also notable for 
the marked growth of the influence of 
trade unions, which increases as these 
associations grow in power and size. 

It is natural that these conditions have 
exercised and still exercise a great in- 
fluence on the results of work obtained, 
but these results are not yet of a suffi- 
ciently stable character to serve as a 
guide for future procedure, or even that 
of normal times. 

Account should also be taken of what 
is now happening in current practice, 
which is not without influence on the 
general procedure of the maintenance 
department. 

Many railway administrations are at 
present trying to find a remedy for un- 
favourable economic results by the help 
of a more efficient administrative orga- 
nisation based on business principles. 
These administrative organisations also 
have a direct as well as an indirect in- 


fluence on the maintenance of the track 


department of railways. Having been 
too much taken up with these details, 
they have not yet been able, as in ordi- 
nary times, to give the necessary attention 
to the question of the right methods for 
maintenance work, and consequently no 
particulars, or very few, have yet been 
given. 

The question forming the basis of the 
ebject of this report is, however, of such 
importance that it deserves to be followed 
very closely and thoroughly discussed. 

We should also not forget to point out 
that the time allowed for preparing for 


discussion on this subject will be reduced 
to a minimum on account of the short 
interval between the ninth and tenth 
Sessions of Congress. 

In consequence of the short time at our 
disposal to arrange this report, it has also 
been necessary te curtail the time allowed 
to the administrations for. sending in 
their replies to the questionnaires, the 


_ result being that of the twenty-four to 


whom questions were addressed, replies 
have only been received from nine com- 
panies. 

If we consider that the cost of labour 
represents the chief item of expense for 
the whole of the costs debited to mainten- 
ance of the track, it will be seen how 
important it is to give the closest atten- 
tion ‘to the methods by which this work 
is done. 

A thorough examination of the latter, 
and especially keen observation of the 
results will add greatly to their improve- 
ment, and consequently to the increase in 
safety of traffic, allowing at the same time 
economic advantages to be obtained. 
The results of the discussion of the ques- 
tion with which we are occupied cannot, 
for reasons mentioned above, actually be 
of use, except to prepare for and follow 
up the study of the subject. May we be 
permitted, therefore, to express the hope 
that the question of dealing with track 
maintenance, or at least the rational prin- 
ciples concerning it, will again be placed 
on the agenda for the next session of the 
Railway Congress. 
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CHAPTER I. 


Methods in use for track maintenance. 


Methods relating to maintenance of the 
superstructure may be examined irom 
the point of view of the general organisa- 
tion of the work, and also as regards the 
details concerning the operations. 


Methods in general use for track 
maintenance. 


Generally speaking, the methods in use 
by the different railway administrations, 
though very varied in their nature, may 
be reduced in principle to two kinds only, 
namely : 

1° Maintenance by « organised inspec- 
tion »; 

2° By the method of « general relaying ». 


All other methods are only combin- 
ations of these two principal methods. 

The chief advantages of these methods 
have already been examined at previous 
Congresses, so that it would be super- 
fluous to repeat details in this report. 

As shown in the following table, some 
administrations give preference to the 
method of general inspection and repairs, 
while others adhere to the system of gen- 
eral relaying, or combine the two. 

In order to make a complete statement 
on the subject, we may say that the Imper- 
ial German Railways introduced in 1914 
on some of their branches a method called 
« Planmiassige Gleispflege », which con- 
sists of a general relaying of the super- 
structure at certain periodical intervals, 
between which repairs are carried out as 
a result. of ordinary inspection and 
reports. 

General relaying takes place every three 


years on main lines; every four years 
on lines where the traffic is light; and 
every five years on branch lines. 

The time fixed for commencing the 
general relaying depends on how long 
the sleepers or the ballast will last before 
renewal becomes necessary. 

The Imperial Ministry of Transport at 
Berlin came to the conclusion in 1923 
that the system of general relaying alone 
allowed the cost of maintenance of the 
component parts of the track to be reduc- 
ed toa minimum. Maintenance by flying 
squads of local sections that had become 
defective (sinking of the track, etc.), had 
a bad influence on the general stability 
of the track, and should be replaced by a 
general relaying of the superstructure. 

Every railway company has naturally 
its own reasons tor deciding according to 
its own special circumstances the best 
method to adopt. 

An objection may be raised against the 
method of maintenance by ordinary 
inspection, inasmuch as by repairing 
defects in the superstructure only as they 
become visible, other defects may remain 
hidden from sight for quite a long time, 
until at last they may show themselves 
on the surface. That is to say that fi- 
nally the results of some negligence may 
become apparent, such as premature 
distortion and abnormal wear of diffe- 
rent parts of the superstructure, etc. 

To a certain extent this method fails 
to give an assurance that all defects have 
been dealt with as they should have been. 

The Swiss Federal Railways, who make 
use of this method exclusively, obtain 
satisfactory results, but only when 


1667 
LA— 103 


“shnm 


ioe “SOUT] ULEUL 94} UO [elI4 UO SI SuIKe[eI [eLoMeH “uoMoadsul Ag wy 21019 worypaojg-oysez9 | OF 
rene sisi “uotoodsut Ag - * ° shonywwy jo.epay ssing |6 
BOR HS “uoroedsar Mg * * + shvaywy 07099 ysypang 18 
“reek ay} JO JepuTeuros 
SEG ey} wonoedsur fq pue ‘4eqojoQ 0% Av Wor Sutfejer [eseuen |'Auvdwop fhvapwy asanbnywog | L 
-uomoedsut Mg “suIAR[aI [e1euay) ES ‘ + + shinaywy 99039 yang 19 
: oe ‘uonoedsur Ag > * shnaywy a3n19 wnibanion |G 
aie he *sutkeyer [erouex ‘ * * shnoywy 27039 woynzy | 
: *SUOTIPUOD SULYIOM IO UOONIysUOD Jo syueuertInbes 
ayy 0} Surpsosoe yousy Jo yASuo] Joejfews so Jeyeor3 e Surstedas Jo systsuoo YoryM ‘Surdejed [eotpoteg f° * wndy fo hynjwy usayisoN | € 
-JoSueS 10 URWeIOJ [eUOTJoes oy} Aq 0} popueyye St YAOA queqsodut ssery ~“pesmbes 
| UWYIOM JO JequNU oy} puke euOp eq [TeYS sutedor 4yeym oploop 0} epins e se sadsos yuoder sty 
| pue ‘yorsy oy} Jo 2789s oY} syoedsut esueyo UI JeoUTsUa oY} Yom quejoduTt Aue SutoueuIUIOD e10jog 
| -uoseas JewiuINS ey} Sutunp yno potdreo ATUO o[NA & Se ST [eIIe}eUI JO [eMoUaI oY, “eaTsueyordutoD 
SS9] SI Yor ‘uUINyNE oy} Jo yeuy pue ‘Surkefer oumty-Surtsds ayy sapnpour poyjyew siggy, ‘uotoodsur hg f° ° ~° shnayimy 27079 Ysuvg |% 
So he or ‘Sutkejar [erauex) ‘ + + shonpwy aynig wnrbjeg |} 
"sauy 7090) 40 YOUDLg UD . | “Saut? hunpuosas pun urvom UC aur) ajoymn ay} 42aQ) 
Z 
: : 5 Ee 
» 2 ¥ “AVAVTIVY 5 
oO 
rs 


2 yon. ayy fo sdunuajuu sof paydopy spoyray 


‘T ON °198L 


1668 
I-A— 104 


ON ON 
‘ON ON 
“ON “ON 
‘ON “ON 
‘ON ‘ON 
"sok "sax 


f]0MaUsL snoniurU0g é yoo. aya Bursuva79 


t apnjous osjo burhvjes yosauab seog 


-Surfejor Tereues) 


“reak } 


*savak £3 


*savak OF 


*savok ge 


“aeak | 


*u01;04a00 U2 
uaag soy burhvja. 
qouauabh Jo poyjau ay) 
youn bu2inp porta 


‘shon — 
1A 29028 UML{DAOIG-0yI229 


' + shonpwy jouepagq ssung 
‘+ * shinny aqnig, ysipangy 
‘hundwuog. inaywea asaninz4og 
"+ + shpajwmy apni yong 

* showy 23079 unrbanso 
" * + shonpoy 23099 wo1nzy 

-umdy fo hnaywea Bs 
‘+ * shnaywy ajnig ysvung 


- + shonpwgy aj0j9 unihyag 


“AVATIVY 


OF 


eee I SS SD EL DT I I TET IE TO I ETS 


“TaquInN 


1669. 


—105 


i 


‘uo JoyyANy 4x0} OY} UT WOIsSe09Ns Jo sepso oyy aeg 


“qseyTeq eq Jo uonaes 94} Jo jueurYst|qeysa-oy “suedos[s oy} Surmmumey ‘eteyew souTUT 
pue ssadeojs ey} Suroedey ‘ster aug} yo womeasjesodns pue aSne8 ayy JO uoHeoynoay “surpea Ay 


“qseqpeq oY} JO UOToos oy SuTyst[qeyse-oy (9) “yowsy oy Surmum14 pue Surwrures ‘Surstey (g  ‘syoeyap 


Aue Jo uotwoyyoe1 pue yous} oy} Jo uorjeurmexg (fF) ‘ureSe posn aq Leur yeyy [eLoyeur 0} satedar 
‘[eeyeuL Surovder ‘jereyeur jo uoyoadsuy (g ‘seoaid 0} Suryey (Z “yousy oyy Jo uomoedsuy (Ff 


“Kaessooou oq Aeur yey} yom Aseyueurejddns kuy ‘Suryueg oy} Jo uoyses 044 Suryst[qeyse-ay (¢ 
‘gseyfeq ey} Jo Uoloes JeUIIOU oy} SuIYsi{qeyse-o1fpue yous, oyy Surmumtay, (p) -yoes) ay) Jo 
SULWIUIIT} pue sjeaet ey} Jo JueuNsn[pe ‘SurmMEY (¢ ‘peorydstp useq eavy 4eyy ser pue ‘saadoeys 
jo uorrsod ‘asned ey} yo uoneogyoes ‘[erseyeu Suroejder ‘uoyoedsuy (z) “yow.4 oy} surjueusiq (7 


‘uoKepunoy puke yors} ay} Jo yueunsn[py (g) ‘uoyvasjesedns ogy Suysnfpe pue Sutster ‘Suruued 
‘Buyjeary (F “poq oyyjoareday (g ‘a8ne3 oy} jo uomeoyyoos { Aressodeu 41 siapued YOTYA Jo uo 
“Ipuoo oy} [elreyeur yo yuewaoe[der pue uolyIpuco szI Jo uonoedsuy (Z “yors, ayy sulpjueusiq (7 


‘Kucdwio:) useyseqy YoueIy ey} JO suoMN.ysuT eyy UI UaAIS UOTyeSTURSI0 ay} 0} Surprovy 


“paysyduoosn a4v suoiyvsado snorava ay, yoyn ur sapso aarssavong 


‘Surhejor [ersuex 


‘shom 
“WY 324019 Unr1ypaoig-oYysazpQ 


‘°° showy jwvapay ssung 
"+ + shonywy 23049 ysypang 


hundwuop hnaywy asenbnysog 


shonjwy 220,38 yong 


‘ * shinaywy a4nj9 unibansoN 


* shonjwy 20,9 woynz] 


wndy fo inawey w1ay}40 7 


“ * * shonpoy 2204 Yysuwng 


‘ * * shomwy 37019 Unrbjag 


“AVATIVY 


1670 
I-A— 406 


“out 


*poqooye 
‘ke ov UL SI sutedy Jo poods oyy|POMOITE 


*sureay Jo poods oy} uo 


“oTyery oY} WO yooye ow 
sey Sarkejer [ereues ‘paonpa. st 
sured, yo paods oy3 Us ‘jeTI0}eU1 


*survan Jo 
paeds ay, uo aouang/uy 


6 
gouenyur ou sey Surtkeyer fersuey|S! saeok omy ‘oueysul 10,7) 


eee 


‘Surkelor [ereuos) 


‘shivav 


4X0} 995 wy «api wH14jyA0IF-0Y922) 
: - + + shnaywy jsapagq ssung 

re: * * shnnjwmy a,079 ysypany 
-savak OM, ‘fundmoy honpoy asanhnj10g 
‘saeak OM, °° shoapwy 27029 Y2INT 


- + shnoyway a7n79 Uwnrbaa.o N 


*ssa] JO “4.000 ¢ 4Tuo Surkased sauIy 


Joy savok vary pue ‘4 OOO GT } 000E 10y saved om, “reak au0 
are ep sad °4 900 GF seao Saaeo YOIYA soul] esouy “[etoues uy |. - 


* shuonpwy 97035 Uwn1DIT 


*(oul] UNAyT-plapeW oy} wo pesoy[e 
*suOTIpuoD AepRosed ayy 0} SUTPACOOYV f° 


wndy fo hnnpway Utay4to 


‘+ + shoapoy 27039 ysuimg 


“poMoT[e SI seed XIS 0} OMY OBI} 19} Y ST] YI Sour] Joyo UO 
"OQ ULY} e10UL ele a10Y} OLOYA SOUT] YOURIG UO pue “SuTauNa ese ep 
Jo [eMouer Jo eseo ayy ul ydooxq|ied sures} QP UY} eLOLU YOIYM UO SOUT] UleUL UO PoAOl[e ST reak eug f° 


' shonywy 21039 wnrbjog 


“pemnop7y porwiad 
“AVATIVE 


OF 


1674 
L-A—107 


~—~“F “ON se euUeg 


OVC, 
*Surseino0o 
-ue Useq sey sey os oduattedxq 


YoIyA Vsoy} sutpnyour ‘peared 
-91 aie Sjoajap [[@ pue ‘uses 
oq Wed Se Ivy Se WOIPUOD poos 
‘ur ydey ore soul, ayy, *pourey 
-qO weeq eAvy S}[Nse1 poos K19/\ 


“MOLT JO 4S00 oy} UL Awou 
-008 ue ssonpoud pue ‘sureder 
daaydn {[eus soonpas A[qesepts 
_-009 poet stqy Jo uoNdope ey], 


*MOTA JO Syurod [eoTUYyoo} pue 
dtwWou0Is YOq Woy “poyyour 
‘qseq oy} si Sutkejer jexoues 
WaeMJoq [AIO} I oy} UL Sutared 
-01 YIM Surkeyer [eroues yey} 

, worutdo Jo st UOIeajstuIUIpe oy, 


2 poyjawm sry, fig pauwgo 
S)]NSAL 109270D4q 


*097T 


*sitedar [eyed 


“C{1essadeu UeyM sitedasr [ese 


‘ouyety Jo Ayoyes oy] SULINSSe JOJ PUL ‘UONIPUOD poos UI yous oyy 
. Surdeoy Jo MorA Jo yuIod ayy Woy UOMoRsTYVS AJOAG SATS Oey 
JO yunowe pue our, 943 Jo souRy0dul ayy 0} Surpsooor sporsed 
ge « Surkeyad [e19ues » JO poyjowl oy], “yueptde Azo SkeM]R 40U ere 


“sated 
-a1 ppO “Sutpeea, ‘szurol jo 
‘uonsadsur yeroedg “Aresseoou 
peqsoder uaya sireder jemaeg 


“OWT 


*satedaa 
Ppp ‘sespoy pue syueq Surur 
-WllI} ‘SeydpIpP SuIsuKeO ‘yuesy 
aq} Surpoam ‘faessadau are 
‘satedex yenaed 4ueyzodanuy 


I pUDYy U1 UEYD) auv $U02) 
-v.iado daaydn bunojjof ay) 
buahojas yosauab 07 wouippo uy 


“Sutfkelor [e1oueys 


‘ON 


‘ON 


"ON 


Suluund ore suTety 
YOM Ul WONOeIIp oy Ursurkey 
-91 84} UTM poosdord 07 e]qQea 
-ojord punojy si yt ‘uty eyqnop 
B Jo syoRsy YOq uo A[snosur}y 
-[RUIIS aUOpP YAOM UT oyeUTLSTIO 
ORY A SOTF [MOU ety SOPISea RON 


‘oN 


“sutedy Jo Sura 
“Und 9} 0} WOTyIeItp 2y1s0ddo 
ayy m1 Ayeqvaredas yous4 yous uo 


peystjduroooe st Surkejes jesouexy) J” 


g shvnjivs 
paur) a1QnOp UO aDu0 4D SYD} 
yq0qg uo bushvja, youauab 
ynn pasds04d 072 a7qnsiapD 72 ST 


‘shar 
UD19D201§-0YyIaz)) 


“OY 27019 
‘ * shpajwy jo1epag ssing 
‘ shoayjwy 91019 ysypang 


‘fundwog honyoy asanbny10g 


shaonywy 21019 young 


'  * shoaywy 23039 Wworhan1o N 


' * shpaywy 2104s woyney 


‘wmody fo hnnpoy w.vay..0 Ny 


* shompwy 24049 yswuog 


* shoumpwy 07099 worbjag 


AVATIVE 


Ob 


Jequin 


1672 
1-A— 108 


*OUIUINS UT 
SSUISSOIO IISY} Jaye pu ‘[TeI 
yooyo puy [ler woaajeq sooeds 
ey} Sutueelo Jo YOM ayy TA 
peussouos Ayaepnoyaed ue 
sdedoay o4eh) “UeU OUT, ey 
0} poysnajua st soueyzoduit 
qseyyews oy} Jo yrom daoydp “ele Be! 


“puey 0} yak ole 
sq[nse1 oyluyep ou pue ‘poiay 


useq Ajuo sey Suryoed-jaaoqg - shnayiny azpigy woynzy | F 


*yousy ayy 07 satedea Aue op 
0} peMolye you aie siedeay yey 


“aoneiedo ut jou St poyyoUr STILT, ‘mody fo hvapwy usayiuoN |e 


-asodand 
ay} JOY 4seq 94} SE sty yeyy 
sdeptsuon pue ‘[elsayeul ety 
0} FIT eqQtssod ysaqyweis oy 
BUIAIS IO} poyyouT jeoTWOUODe 
{SOUL ay} JO osN oYeU OF OATJUO 
-ut A12A9 Sey UOTZPeI}STUTUIpE 
ay} ‘je0qS uMO sy vonpoud 
you seop yorum ‘yaeuueq uy f° 


“ueaya 
sSutssol9 seq} daay 0} pajyood 
-xe Ajuo ere saedaay 0483 ay], 


‘9S UL JOU ST POUL SIT, - shvaywy apis ysmog |Z 


‘s{a]]us pure seyojIp 
uvelo pue ‘fep e souty [eteAes 


Sempeor oy; doams ‘ous “4[NOTBIp sem 


aaowed ‘Apry yor, oy) dooy 07 
‘qys14 sayejdysy jo synu pue 
syjoq 93 desy 0} ‘ssutsso1o 
JPAeT Jtey} JO apis yova uo 


UusTTYIOM ayy FO uorstaredns 
asnvoeg pue ‘4so] oul ety 
Jo yuUNODoR UO [voTMIOUODeUN 4T 
Sutsapisuoo « uomoedsur fq » 


poyjour aq} Jo asn at} pauo 
-puege sey uorjerysiurmpe oyy f° - 


YORI} JO (ya GOT) SeryouT YG 04 


*patd} suteq st Suryoed-joaoys pueyye 0) aavy siodoay oes OU], : shonpoy 22079 unrbjeg | 1 


(aja ‘suadaay 
aqnb ‘wat aur) 0} pagsn.jua) 
aounjisodue yopus Jo 
sau Jo aounuajquiwyy 


‘aouariadxa Jo synsaxy 
*« uowoadsur hg » poyrayy 


-suadaa7s wo, buryond-yaaoys Jo 


poyzeu ay) Jo w02s27279 “AVA TIVY 


* TOqUIN|Y 


1673 
I-A— 109 


ee 


*aSN Ul JOU SI poyoW sIyy, 


‘ye pease 
useq yah sey wotsnjouo) ou 
qnq ‘[el4y uo Sst poyjout sIqy, 


*peonpoaqut usaq ysnf sey 
poyvour stay, 


*9SN UL JOU ST PpoyeUr StI], 


*9SN UL JOU ST poyyeU sty, 


poyrau aya Jo uoyvsyyy 


‘suadaajs 10) buryovd-jaaoys Jo 


“OWI 


*seXxoq [eUSIS oY] Jo 
pooqinoqysten ayy ut Sutpoom 
‘s}joq Sutue,zySy ‘ugeta seyoe 
-o1dde sjt pue yorsy oy} Surdeay 


“udu auT] ay Aq auOp 
St souBOdUIT ][eUIS JO YIOA, 


“YIOM OOURUSPIIEUT ON 


(‘97a ‘suadaay 
ajuB ‘uaut a.) 02 pajsniqua) 
aoumjuodulr pnts Jo 
sauy Jo sounuaqurpyy 


‘shom 


“1H DIS) Unrypacjg-oYysaz%) 


“Ajreotpotsed euop Suratedoes 
]eieues pue ‘4484 ydey ou 
*-o3o‘sq]0q oy} ‘eurl, UI peMouat 
ere eanjonayssedns ey jo 
sjaed aaooyop oty yey} Suipta. 
-ord synsos Auojorsstyes seats 


« uoyoadsur Aq » poqyeur oyy, |’ ° * shvayma jnsapag ssung 


shnarywy avig ysypang 


‘hundmog hnaywy asenbnysog 


“SoUT] 
[eo] Joy yueToWNs st « voy 
-oadsur Aq » poyjou ey} 4ey} 


uorurdo jo si uomeaystutuipe oy, f-  * shonpwy a7n7z9 yong 


*ysadearfa 
ayy Atqeqoid pue yseq oy 
« uonoadsur fq » poyjout oy} 


SJepIsuod UWOTVeIYsTULWUpe IL], * shinaywy 2019 wnrian.to NX 


‘pouarsadaa Jo saynsaay 


“a uonoadsur Ag ” poyayy AVM TVU 


Ov 


' . 


“JaquINn | 


a | 


: 


1674 
1-A— 110 


repairs are done periodically, which in 
sum is the fundamental principle of the 
method of « general relaying ». 

On lines where the superstructure is 
not periodically attended to over the 
whole length, numerous defects appear 
regularly in the spring in a remarkably 
short space of time, due to thaw, so that 
the ordinary gangs are not able to do 
the necessary repairs quickly enough. 
In the short time they have at their 
disposal, they as a rule attend to the most 
serious defects first, though somewhat 
superficially, which necessitates the 
irequent moving about of the gangs, by 
which much time is lost. On the other 
hand, though the defects which have 
been noticed have received attention, 
the cause of these defects occasion- 
ally exists. 

From the economic point of view, 
however, the worst feature in the method 
of upkeep of the track « by inspection » 
is that it is very difficult to efficiently 
control the work, and from the technical 
point of view this method of procedure 
does not give sufficient guarantee of the 
lasting nature of the work as does the 
system of continued and _ systematic 
relaying. 

This second method of working is 
known in its various aspects as « general 
relaying », « periodical relaying », and, 
in Germany, under the name of « Plan- 
missige Gleispflege », etc. The general 
principle of the continued revision of 
the superstructure consists in carefully 
examining periodically the whole of the 
superstructure that is due for this, 
removing all defects, and replacing all 
material that has become worn, out of 
shape or damaged, so that the track shall 
be put into such a condition that no 
further repairs or renewals of any 
importance will be required between two 
successive revisions, and so that the wear 


of the component parts of the track shall 
not exceed the normal amount before the 
next revision is due. General relaying 
is accomplished systematically with all 
possible care, taking into account the 
gauge limits allowed, so as to eliminate 
defects right up to their causes. 

Instead of employing several small and 
isolated groups of men, only one gang 
of larger size works in each district or 
section under properly organised mana- 
gement, so that not only the control of 
the operations, but the control of the 
gangs, is possible. Each year systematic 
repairs of a fixed portion of the track 
are effected, so that after a period of 
from one to several years the whole of 
the district or section has been revised. 
For this purpose only such work that is 
absolutely necessary is done in order to 
obtain a superstructure in the requisite 
condition. In the intervals between 
general relaying it is not as a rule neces- 
sary — with the evident exception of 
some odd cases — to replace any sleepers 
or rails, or cleanse or repair the ballast 
to any great extent. It is even rare that 
much of the smaller material has to be 
renewed, so that maintenance of the 
permanent way resolves itself into slight 
repairs and upkeep, which can be attend- 
ed to by a reduced staff. 

The advantages of continued revision 
are both economical and technical. 

In the first place it gives the possibility 
of perfect supervision and control. 

The work is done with regularity and 
to a programme made out beforehand, 
and not according to an arrangement dis- 
tributed over a number of years in view 
of the financial situation, but also to a 
detailed programme arranged for the 
most convenient season or for a time 
when the work must be done. The 
result is that this work is more per- 
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fectly done, because concentration makes 
the technical supervision of it more effi- 
cacious, and the organisation of labour 
cheaper. The amount of work done can 
be gauged by comparing it with known 
normal operations from which the good 
or bad results of the method may be 
estimated. Thanks to a_ systematic 
inspection of the superstructure, its 
actual condition is found and even hidden 
defects are disclosed, the causes of which 
can be eliminated. It is in this way that 
the supervisers become thoroughly ac- 
quainted with the peculiarities as well 
as the condition of their lines, and if the 
defects are attended to in good time, the 
life of each of the component parts of 
the superstructure is lengthened, and a 
more economical use of the meterial is 
the result. As this has reference to im- 
portant work, an economical use can be 
made of mechanical devices, a method 
Avhich has also the advantage of enabling 
a good condition of the superstructure 
to be obtained in all its parts for some 
time to come, and the certainty that the 
track is safe for traffic. 

It was found that on some of the lines 
in Czecho-Slovakia, where this method is 


being tried, its advantages lay in the fact 


that insufficiently experienced super- 
visers were inclined to adopt measures 
which were too costly for the maintenance 
of the superstructure, and prematurely 
changed the material, particularly the 
sleepers. On the other hand, the dis- 
advantage of premature renewal is com- 
pensated for by the increased life of the 
component parts of the track on account 
of the systematic upkeep of the ma- 
terial. 

From the economical point of view, it 
is particularly important to judiciously 
estimate the degree of perfection in which 
it is necessary to maintain the super- 
structure, on account of the loading on 


the axles and the traffic on the line, and 
to decide exactly the length of the inter- 
val between the relayings. In making 
use of the method of continued relaying, 
repair work must be limited, as we have 
already pointed out, to small upkeep 
jobs. As soon as it is apparent that nu- 
merous partial rectifications of the level 
and outline of the track should be ur- 
gently attended to, this indicates clearly 
that the superstructure is already in need 
of relaying. 

It is these indications which in practice 
determine the length of the intervals be- 
tween successive relayings. In normal 
circumstances when relaying is in pro- 
gress, only work is done proportional to 
the length of the next interval of time 
which is fixed by traffic conditions and 
the requisite quality of the super- 
structure. 

When, however, a trial is made on a line 
not yet accustomed to this method, it is 
at» first necessary to do, work that is 
more important then would be re- 
quired on a line that has had the 
system in use for some time, because 
in the transition from the old method 
« by inspection » to that of « general 
relaying », it is frequently necessary to 
eliminate defects which have existed for 
a long time, some of which date from 
the first laying of the track, or may have 
been left at the last time of repairing, 
when the work was perhaps not done with 
all necessary care. 

As a general rule, the length of the 
interval between two successive relayings 
depends on the construction of the track, 
its state, its curves and gradients, its age 
and system of working, as well as the qua- 
lity of the material used, the quality of 
the ballast and the nature of the founda- 
tion; also the amount of traffic, the speed 
of trains, and whether the track is loaded 
in both directions with an equal amount 
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of tonnage, to the speed and number of 
trains, and finally to the local climatic 
conditions. If the interval between two 
relayings is too short, a frequent. repeti- 
tion of repairing increases the cost of 
maintenance. On the other hand, if this 
period is allowed to become too long, pre- 
mature renewal of the material will be 
necessary. The economic result of the 
work should therefore be based on the 
exact determination of what the length 
of the interval should be between the 
general relayings. On main lines where 
there is much traffic, the length of this 
interval should not be excessive. 

It is possible, however, to considerably 
jengthen it by interpolating a smaller re- 
vision between two thorough ones. For 
instance, the yearly revision of the track 
in which the superstructure is continually 
receiving attention in a more rapid but 
less complete manner. The combination 
of these revisions and fixing the right 
intervals depends of course on the experi- 
ence acquired from direct observation, 
and the exact determination of this inter- 
val should agree with the technical requi- 
rements of the track and as far as pos- 
sible with the financial aspect. 

From the point of view of the technical 
and economic results of the work accom- 
plished by the method of continued revi- 
sion, particular importance should be at- 
tached to the manner in which the succes- 
sive order by which the work is regulated, 
that is to say, the succession of operations 
which should be arranged so as to avoid 
repetition work, that one operation does 
not delay another, and that during repairs 
to the superstructure all may be accom- 
plished according to the arranged pro- 
gramme. 

All depends, therefore, on the order in 
which the various operations are taken in 
hand and not departed from except for 
important reasons. Some of the railway 


administrations give entire liberty to the 
head ganger in deciding how the work 
should be distributed. 

The German Railways, for instance, 
give complete latitude to the official in 
charge of the district, under whose au- 
thority all maintenance work is arranged. 
The Swiss Federal Railways leave all re- 
sponsibility of the work to the initiative 
of the district foreman. This latitude is 
particularly characteristic of the method 
of upkeep by inspection. On the other 
hand, the characteristic of continual re- 
vision necessitates a system even in the 
order in which the various operations 
should be done. The determination of 
the most appropriate order in which con- 
tinual revision should be accomplished 
depends on local labour conditions, and 
for this reason it is not possible to state 
a fixed method of working except on gen- 
eral lines. The result is that from what 
has been said as regards general relayings, 
these railway administrations make use, 
for the general regulation of the order in 
which the operations follow one another, 
of the method first adopted by the French 
Eastern Railway. ; 

The regulation of the work during gen- 
eral relaying is greatly influenced by 
whether the system known as « shovel- 
packing the sleepers » is in Use or not. 

This method, which takes the place 
under certain conditions of ramming the 
sleepers, and provides compensation for 
small differences in the level, is not yet, 
from what we can gather from the answers 
received, in extensive use, and is only on 
trial in a restricted sense by a few rail- 
ways, with the exception of Belgium, 
where it was introduced over the whole 
system in 1923. We can form no ccn- 
clusive opinion from the replies sent in 
that this method, which is the most ap- 
propriate for continued revision, will be 
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enforced generally. It will be necessary 
to wait some time longer in order to know 
to what extent this shovel packing of the 
sleepers will be in general use, and the 
influence it will have on the regulation 
of continued revisions as is already the 
ease on French railways. 

The Czecho-Slovakian Railways, where 
continued revision as well as_ shovel 
packing of sleepers are now on their first 
trial, have only made use of this method 
so far as their main lines are concerned. 
Generally speaking, the work is arranged 
as follows : 


a) Preparatory work. 


The foreman of sections responsible 
for the upkeep of the track make out a 
graphic programme of the relaying several 
years in advance, and submit it. for ap- 
proval to the competent authority of the 
State Railways. This authority, after 
having inspected the track, gives a deci- 
sion as regards the work that may be done. 

The preparatory work relating to each 
of the revisions for each year separately 
are taken in hand) during the second half 
which precedes the continued revision. 

This work consists of : 


4° Staking out the levels of the track, 
the graphical representation of the sec- 
tion in length, as well as getting out a 
plan showing the requirements necessary 
for levelling and other work to the best 
advantage ; 


2° Staking out and centering the rail _ 


thus adjusted; 

3° Report on the condition of the super- 
structure, from the result of which a list 
is prepared of the material and tools re- 
quired, deciding on the spot where they 
shall be sent, and arranging a detailed 
programme of the work to be done; 


4° Distribution of material and tools 
from the depot, and other preparations for 
relaying, such as drilling sleepers, that 
have been sent along, fitting them with 
sole plates, etc. 


During this preparatory work the fol- 
lowing measures are taken : 


1 and 2. — In any changes in levelling 
it is necessary that the sinking resulting 
from traffic conditions should not be 
aggravated. At the same time any recti- 
fication of the level should, as a general 
rule, only be done after the track is 
lifted. On the other hand, lowering 
should only be resorted to in very excep- 
tional cases. Marking out of the centres 
of the main lines is done by means of 
stakes placed at equal distances from the 
new centre of the rail, and on the outer 
side of curves. 

3. — The provisional inspection of the 
state of the track, as well as the provi- 
sional work of staking out, is to furnish 
fhe necessary detailed basis for arrang- 
ing the programme and the cost of the 
general relaying. 

The approximate number of sleepers 
required is fixed after an inspection has 
been made, in the course of which the 
number of sleepers that may be used again 
is fixed after they have received suitahle 
repairs, such as levelling the surfaces, 
drilling new holes, binding split sleepers 
with iron bands, etc., so that they may be 
put into service again until the next 
relaying takes place. 

Renewal of rails is carried out when 
it is found on inspection that they have 
defects which might endanger the traffic, 
such as defective material, cracks or frac- 
tures, or a serious amount of wear and 
distortion which it is not possible to re- 
pair, etc. 

In inspecting minor material, particular 
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attention is paid to the joints, in order 
to make certain that they contain no 
cracks, and that their bearing surfaces 
are not abnormally worn. The state of 
the bolts and coach screws is also exam- 
ined so as to ensure that the fish- 
plates, sole plates, etc., are not loose or 
broken. 

One special point in the examination of 
the condition of the track is that of find- 
ing out any displacement which has 
taken place through the action of creeping. 

Every rational method is tried to pre- 
vent this displacement of the rails, and 
the track is held in place by suitable ar- 
rangements after the rails have been put 
back in their normal position. 

The inspection of the condition of the 
superstructure includes gauging the lines 
and the superelevation, as well as the 
angle at which the rails should be set. 

The ballast must also be examined to 
see that its permeability is in good order, 
and if not, to make such arrangements as 
to put it in good condition again without 
disturbing the bedding if this latter hap- 
pens to be in good condition. Imper- 
meable ballast made up mostly of sand or 
fine material is nearly always replaced 
with new ballast. 

When it is necessary to disturb the 
‘bedding under the sleeper and to ram the 
latter after the ballast has been cleansed, 
it is the custom before making up new 
beds to fill in and ram up with small 
stones. In any case, when inspecting the 
state of the ballast, this should be tried 
over here and there by means of a pick 
and the work kept within strict limits 
until relaying takes place. 

When the state of the foundation is 
examined, it is also necessary to see if the 
arrangements made for draining water 
away are efficient, and if aad when it will 
‘oe necessary to repair them. It is espe- 
cially important to ascertain that there is 


no impediment to the free flow of sur- 
face water. 

When it is found, however, that a more 
extensive cleansing is required, this as a 
rule is done before the general relaying 
as an independent piece of work, making 
special use of the best methods both 
from an economic and technical point 
of view. 

Taking as a basis the result of the pre- 
liminary inspection of the state of the 
track, the supervisor of a section draws 
up a detailed programme for the year in 
which the work has to be done in accor- 
dance with the funds available. 

‘This programme should include the 
exact amount of work required in each 
district, and contain a diagrammatic 
representation of the way it is proposed 
to make use of the gangs and to what 
extent casual labour may be required. 

At the same time as he sends in his 
programme, the official in charge of this 
section of the track also furnishes a list 
of all material and tools required for the 
work, duly taking into account his own 
stocks. The material supplied to this 
order must as far as possible be conveyed 
to the spot without transhipment. Minor 
material (bolts, coach screws, clamps, etc.) 
raust, without exception, always be placed 
under shelter. 

As a general rule and wherever possible, 
the new ballast is conveyed immediately 
before the work is commenced, and drop- 
ped on one Side of the line only, or in the 
six foot, according to the requirements of 
the loading gauge. 


(0) Method by which general relaying, 
properly so called, is carried out. 


The following system is generally adopt- 
ed in the operations in connection with 
this particular work : 

4. — Replacing in their proper posi- 
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tions rails and sleepers that have moved. 

Removing the ballast to a depth of 
about 2 inches below the level of the bot- 
tom face of the sleepers in order to exam- 
ine the ‘state of the track, and especially 
that of the sleepers. 


The ballast is removed by beginning at 
the side and continuing up to a distance 
of about 12 inches from the centre line 
of the track so as to form a sort of 
trough between the sleepers, and so allow 
any rain water to escape (see fig. 1). 


Fig. 1. 


As a rule it is only necessary to do this 
between every other two sleepers, and it 
may be neglected altogether when it is 
found that the general condition of the 
track is good. 

Replacing the component material of 
the track, such as rails and sleepers in bad 
condition. 

When complete local replacement of 
the ballast is necessary, the defective 


sleepers are changed at the same time. . 


These are fixed in their final position and 
rammed up with new ballast. (The sys- 
tematic cleansing of the ballast according 
to requirements is only carried out in the 
third phase of the operations.) 

Sleepers, the position of which has had 
to be adjusted (that is to say, when they 
have moved more than two inches out of 
position), must also be rammed up; and 
if at the same time it is necessary to 
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adjust the rail level, these sleepers are 
subjected to an energetic ramming when 
being raised in the second phase of the 
operation. When the ballast has been 
cleared away in the first phase of the 
operations, it is allowed to remain provi- 
sionally in this state. 


2. — Adjustment of the gauge and the 
angle of the rails. (When the screwing 
up of the joints does not meet the case, 
and the angle at which the rails are fixed 
is above the limit allowed, it is sometimes 
necessary to re-adze the sleepers and apply 
pitch to their supporting surfaces if this 
had not been done when the material was 
replaced in the preceding phase of the 
operations. ) 


Adjusting, trimming and levelling the 
track, especially the superelevation in 
curves. 


3. — Cleansing the ballast between the 
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sleepers, as well‘as ‘the exterior banking, 
according to requirements. and in order 


to ‘ensure that the permeability of the 
ballast i is good. 


Screwing up the joints, final trimming 
of the track, and a second ramming of the 
new sleepers or the old ones that had 
become displaced. 

Filling in and completing the ballast. 

Supplementary work, such as clearing 
away scrapped material, cleaning ditches, 
hanks, ete. 


The Belgian State Railways, as a result 
of the satisfactory tests they have made, 
consider that the method of « shovel- 
packing » the sleepers is an advantage, 
especially as regards economy in labour. 

To obtain really good results, however, 
it is necessary to have a good solid bed 
under the sleeper, and that it should he 
kept in scrupulously good condition. It 
happens, however, that this is not always 
quite satisfactory, as in cases where fine 
ballast is used such as ashes, fine gravel, 
sand, etc. The resistance of the bed varies 


not only according to the quality of the: 


ballast, but also to its degree of dryness. 

The time necessary to form a solid bed 
is evidently very variable, depending on 
the quality. of the ballast. The size 
of the particles of ballast used in shovel- 
packing varies from 5 to 20 mm. (3/16 to 
3/4 inch), and must be of a hard nature. 
(Sleepers placed on cinder or. sand beds 
are shovel packed with cinders or sand.) 
Judging partly by their own experience, 
and partly by that of the French Railways, 


the Belgian State Railways consider that 
the cost of doing the work by this method 
is only half that of ordinary ramming. 
The replies to the list of questions are 
insufficient to enable a definite opinion 
to be formed as regards this method. It 
is evident, however, that whether it be 
applied to ordinary revision work or gen- 
eral relaying, notable economies in labour 
are effected; and when comparing the 
advantages between wood or reinforced 
concrete sleepers and those of the trough 
type in iron, the comparison will be in 
favour of the first type, for which this 
method is only one that can be applied. 


The result of the trials made in Belgium 
on the Bruges section shows that the work 
of shovel-packing sleepers may be stated’ 
as follows : 

First of all the chief rammer and an 
assistant proceed to level the track and 
remove the material necessary to clear the 


‘supports that have to be raised. Follow- 


ing them comes the shovel-packer with 
his assistant, who raise the track by means 
of a lifting jack, and then commence the 
operation of shovel-packing properly so 
called, afterwards lowering the track to its 
seating. Finally, a workman proceeds to 
put all straight again, and when it is found 


_necessary to cleanse the ballast between 


the sleepers, he is supplied with a man 
to riddle it. 
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_ The operation of shovel-packing the 
sleepers is therefore accomplished by 
means of a chief rammer assisted by four, 
or at the most five, workmen, shovel- 
packing being always done by the same 
man. For a distance of about 820 feet 
along the line a heap of fine ballast is 
placed, and the gang is supplied with a 
packing shovel, a wheelbarrow, a stretcher 
to carry the gravel, two lifting jacks, and 
the necessary shovels and picks. 

If the superstructure and ballast are 
found to be in perfect condition, and the 
equipment of the track is such that it will 
be able to withstand the stresses required 
from it, and if the intervals between suc- 
cessive revisions have been exactly deter- 
mined, it should not be necessary to insti- 
tute any supplementary revisions except 
on chance occasions resulting from acci- 
dents. This ideal state of affairs does 
not exist, however, on all the lines, and in 

“the interval between two revisions various 
defects in the superstructure occur, such 
as distortion, the repairs of which cannot 
be delayed until the next revision. As 
soon.as these defects exceed the safety 
limit it becomes necessary to repair them 
at once, so that the security of the traffic 
may not be endangered, and this is done 
in the course of ordinary track repairs. 

The method of general relaying is espe- 
cially a seasonal one, that is to say, in 
order to give satisfactory results both 
from a technical and an economic point 
of view, it should be done in the most 
appropriate ‘season of the year according 
to the climatic conditions of the country 
concerned. In the northern and central 
European countries, the end of spring 
and during the summer are the best times. 
Autumn in these countries is generally 
damp and less favourable for the execution 
of maintenance work on a large scale. 
When new beds of ballast are put down 
during the last months of autumn, it be- 


comes necessary to build up these beds 
as a result of sinking or settling down 
during the winter, a time in which it is 
not possible to ram the sleepers on account 
of frost. During the winter the condi- 
tion of the superstructure deteriorates, 
and at the beginning of spring is much 
worse, whilst ccecasionally the track shows 
signs of future distortion. Work in au- 
tumn cannot on account of the continual 
rain be so well carried out as in the dry 
summer season, also the shorter days 
have a marked influence on the quality 
and quantity of the work performed. 

On the other hand, the most favourable 
period for doing this work is generally 
from the end of spring to the end of 
summer, when it should be stopped for a 
time to enable the new layers of ballast. to 
consolidate. For this reason it is advis- 
able to keep to a certain ‘programme for 
the year’s work, being guided by the prin- 
ciple that according to the climatic con- 
ditions the spring season, after the thaw 
has taken place, should be reserved for 
ordinary repairs. Maintenance work of 
greater importance, such as_ relaying, 
renewal of track, etc., should be reserved 
for the season chosen for this class of 
work. It is then that the greatest amount 
of work is required to the superstructure, 
generally necessitating an increase in staff 
for the purpose. When the work of the 
season is finished, the number of work- 
men is reduced to normal. On the other 
hand, the autumn season is given up to 
revision repairs, which are generally less 
important than those of springtime, their 
main object being to put the track in good 
condition before frost appears. 

It is advisable, therefore, in order to 
obtain the best results from both tech- 
nical and economic points of view, to 
work the two methods together, using the 
best part of each, and taking into account 
the degree of perfection required in the 
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superstructure, the cost of labour, and the 
climatic conditions of each season. 

The economic and technical results of 
the work depend largely on the organisa- 
tion of labour. 

In nearly all the replies which the rail- 
way administrations have been good 
enough to send us, the opinion is 
expressed that for normal and current 
maintenance work, local or normal gangs 
are made use of which entirely or chiefly 
consist of permanent workmen who are 
employed for the whole year. With some 
railway administrations the permanent 
workmen have a fixed wage like the per- 
manent employees, thus differing from 
workmen employed casually, who are paid 
day work. 

The latter are engaged according to the 
requirements of important work in hand, 
and are dismissed as soon as that parti- 
cular work is finished. 

According to the particulars sent in, 
the number of permanent workmen 
entirely occupied during the whole year 
ranges from 0.5 to 1.2 men per kilometre 
(0.8 to 1.92 men per mile), including the 
foremen of gangs. 

An ordinary gang is generally made up 
of 4 to 7 men, who look after their parti- 
cular section, the length of which varies 
according to the importance of the line. 
On main and branch lines this length is 
from 3 to 10 km. (1.8 to 6.2 miles), and 
on local lines it is longer. The length of 
a section in charge of a gang must not be 
too great, so that the supervision and 
control of the work is not too difficult, 
and in order to avoid loss of time in 
coming and going. Ai large stations, 
where work is more concentrated, a nor- 
mal gang may consist of as many as 
10 men if the upkeep of the track neces- 
sitates more frequent repairs. 

The average number of men to provide 
per kilometre of track for all necessary 


work evidently depends on many local 
circumstances, such as the importance of 
the line, conditions relating to traffic, 
construction, etc., apart from the methods 
by which the work is done. For instance, 
for the upkeep of a single track of main 
line the Swiss Federal Railways require 
0.7 to 1.3 men (1.12 to 2.08 men per mile) ; 
the Belgian State Railways, on an average, 
1 man (1.6 men); the Italian State Rail- 
ways, 1 to 2 or 15 men (1.6 to 3.2 or 
2.4 men); the Danish State Railways, 
0.8 to 1 man (1.28 to 1.6 men); the Dutch 
State Railways, 0.7 to 1 man (1.12 to 
1.6 men) ; the Northern Railway of Spain, 
1 man; the Portuguese State Railways, 
0.7 man (1.42 men); and the Czecho- 
Slovakian State Railways, 1 to 1.5 men 
(1.6 to 2.4 men). 


The average amount of labour per 
kilometre of line is generally simply de- 
cided by experience. For instance, the 
Danish State Railways estimate it is ne- 
cessary to have on an average per kilo- 
metre (per mile) : 


For single track main lines, 0.8 (1.28) 
workmen ; 

For double track main lines, 1.3 (2.4) 
workmen ; 

For branch. lines, 0.5 (0.8) workman; 

For local lines, 0.4 (0.64) workman. 


Some administrations calculate the 
average number of men on the basis of 
certain determining factors. For exam- 
ple, the Dutch State Railways arrange ac- 
cording to table No.2. - 


The Czecho-Slovakian State Railways 
calculate their normal requirements of 
labour on the basis of equivalent kilo- 
metres, that is to say, kilometres of single 
track main lines which are straight and 
level, from which are calculated lines of 
greater or lesser importance as well as 
junctions, crossings, ete. The tables from 
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which the equivalent length of track is 
‘found are arranged as follows : 


1 km. (0.62 mile) of double track main 
line = 1 km. 500 (0.93 mile) of equivalent 
length; 

1 km. of single track main line = 4 km. 
of equivalent length; 

4 km. of local lines = 0 km. 500 
(0.31 mile) of equivalent length; 


1 km. of siding lines = 0 km. 330 
(0.205 mile) of equivalent length; 

1 km. of industrial station tracks 
(0 km, 250 of equivalent length; 

20 junctions = 1 km. of equivalent 
length, etce., of course taking into account 
the complications arising from the sec- 
tions and gradients by increasing the pro- 
portional percentage. 


Table No. 2. 
Double track lines. Single track lines. faut 
NUMBER OF TRAINS ae oS 
umber |Lengthof track, Length of track,} Length of track 
wan oor, | teem, [Ecc] Somrc vovwmes fteecte™ oar 
(per mile) yards) es (yards) (yards) 
stidcableteack! ieee workman, of single track, per workman, | per workman. 
Main lines. 
Less than 20... .[] 14 (4.6) | 2000 (2200)]2/8 x41 (2/3 x 41.6) | 4.500 (1 640) | 2 000 (2 200) 
20t040......4 4.4 (41.76) | 1820 (1990) } 2/8 X 4.4 (2/3  1.76)| 1 365 (1 492) | 1 820 (1 990) 
AOEOn Oe te os) chive 1.2 (1.92) | 1665 (4 820) | 2/3 K 41.2 (2/3 x 41.92)| 1 250 (1 367) | 1 665 (4 820) 
HO HO MOOS et 5a SPs 4.383 (2.13) | 4500 (1 540) } 2/3 & 1.88 (2/3 x 2.13)] 1 125 (4 230) | 1 500 (1 640) 
400 and over. .. . | 4.5 (2.4) | 43885 (4 460) | 2/3 % 4.5 (2/3 & 2.40)| 1.000 (4 100) | 1 335 (1 460) 
Secondary lines. 
Less than 20. . . . | 0.9 (1.44) | 2200 (2 406) 15/9 x 0.9 (5/9 < 4.44)| 2 000 (2 200) ] 2 000 (2 406) 
ONO AQ nee eae as 4 (4.6) | 2000 (2200)}5/9xX4 (5/9 x 4.6) | 4800 (1970) } 2 000 (2 200) 
ADiOLION 2 ke se 4.45 (4.84) | 4730 (1 892) ] 5/9 x 41.15 (5/9 & 41.84)| 1565 (1 711) 47380 (4 892) 
-'70 and over . 1.3 (2.08) | 1530 (4 678) 15/9 X 1.3 (5/9 X 2.08)| 4385 (4 515) | 1 5380 (4 678) 


To express junctions, goods lines and station lines to the equivalent of running lines, the following 


figures are used ; 


One ordinary branch or crossing 
One simple junction crossing 

One double junction crossing 

4 m. of goods track 

4m. of important station line . 

4 m. of less important station line . 


400 m. (440 yards). 
450 m. (165 yards). 
200 m. (220 yards). 
2/3 m. (2 ft. 2 in.). 
4/2 m. (4 ft. 7 44/46 in.). 
4/3 m. (4 ft. 4 in.). 


The Railways of the German Empire 
base their figures for the amount of work 
per man on the average number of hours 
worked during the whole year. The an- 


nual hours required for each district are 
fixed either by calculation or according to 
the experience acquired during previous 
years. 
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These working hours are’ distributed 
over the whole year according to the im- 
“portance of the work carried out in each 
month. For renewing the track a certain 
number of hours are fixed separately, 
evidently deducting those apportioned for 
“normal upkeep. 

Important work in track repairing, 
especially general relaying, as well as con- 
tinued renewals of different parts of the 
track or complete repairs to the super- 
structure, which will be dealt with later 
on, is done by larger gangs than those 
normally employed, which are made up as 
follows : 


4° Either of experienced workmen, that 
is to say, several normal gangs united to 
form a single one for the time being; 

2° Normal gangs increased by work- 
men taken on temporarily, or 

3° Workmen engaged temporarily. 


From the technical point of view, the 
best results are obtained by the 4°°.and 
2°" methods. 


If, however, account is taken of the fact 
that the wages of permanent and ex'peri- 
enced workmen are higher than those 
employed temporarily or | casually,» the 
3” method has a certain advantage from 
the economical point-of view. — ia 


Many railway companies usually employ 


for repairing the track gangs composed of, 


~ casual workmen in charge of ; experienced 
foremen. 
_ For more important maintenance work, 
_ especially that of continued revisions, 
gangs made up of casual and permanent 
experienced. workmen are employed, and 
finally, for less important upkeep work, 
the normal gangs. 
.. The general arrangement of the work 
should be such that the number of super- 
visors are proportional to the number of 


workmen, that each man or ganger should 
know exactly his share of the work, that 
each workman should be given the task 
most suitable to his aptitude and be in- 
structed how to do it, that one gang does 
not interfere with the working of an- 
other, etc. 

Amongst the various operations, special 
work requiring a certain amount of knowl- 
edge and skill should be distinguished 
from elementary work that could be given 
to labourers. 

In the first class of work for instance 
may be included the fitting up and re- 
pairing of the joints of the rails, laying 
sleepers, and especially fixing the special 
bearing plates, screwing up plates, adjust- 
ment of the gauge, re-adzing the sleep- 
ers, ete. 

Workmen whose aptitude is taken into 
account do their portion of the work 
more easily, for example, some workmen 
are more adept in screwing and dealing 
with minor iron material, whiie others 
are more clever in the use of wood tools, 
drilling and adzing the sleepers, etc. 

The transport of sleepers, rails, etc., 
and unloading ballast may be placed in 
the second category of work. 

Casual labour may be employed for this 
class of work, or even workmen that are 
less skilled. The ganger should distri- 
bute the work to each man, and give him 
as far as possible that for which he is 
best fitted. The same workmen should 
always be entrused with special operations. 
Moving the gangs from one place to an- 
other, and changing the arrangements for 


distributing the work should be restricted 
_to the narrowest limits, both for the gangs 


and the individual workmen. In order 
that the supervisor in charge may have 
proper control over the whole of the work, 
as well as minor operations, and be able 
to see that it is distributed evenly by the 


proper utilisation of each individual, it 
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is necessary to maintain, during the whole 
time the work lasts, a clearly arranged 
distribution of labour, which can only be 
arranged by efficiently dividing the work 
into simple independent operations en- 
trusted to each of the gangs. 

This distribution between different 
gangs working independently of each 
other should not, however, be such as to 
stretch over too long a distance, as this 
would not only interfere with the proper 
supervision of the work, but would also 
adversely affect the running of trains. 

The number of workmen engaged for 
very important maintenance work is fixed 
by the amount of time allowed for the job, 
as well as by the number that can be con- 
veniently employed without interfering 
with the traffic. It is evident that the 
number of men required for continued 
revision must vary considerably. We 
gather from the replies form the various 
~ administrations that in general, with con- 
tinued revision, gangs of 20 to 30 men are 
required, according to the state of the line. 
The daily output of work per man for an 
eight hour day is approximately 3.5 to 5 m. 
(41 ft. 6 in. to 16 ft. 5 in.) on the Italian 
State Railways, and 4 to 10 m. (13 ft. 2 in. 
to. 33 feet) on the Northern Railway of 
Spain. 


Special methods of working. 


- The results arising from the work when 
done are greatly influenced by the meth- 
ods in use foreach one of the detailed 
operations. If we only consider the gen- 
eral upkeep of the line, it will be seen that 
in the total number of operations there 
are quite a series of.a special nature, for 
the accomplishment of which each admi- 
nistration adopts its own particular meth- 
ods, consequently it is obvious that the 
technical and mechanical results obtained 
must. vary considerably. The small 
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amount of time we have at our disposal 
does not allow us to compare the results 
of these different methods of working, 
nevertheless we think it necessary to refer 
to the question, if only briefly, because it 
plays an important part in the economy 
and technical perfection of. maintenance 
work. 

For instance, one of the most common 
operations in maintenance work is ram- 
ming the sleepers, but from the particu- 
lars sent in by the different administra- 
tions, the way even this elementary work 
is done varies considerably. 

Methods differ accordingly as the work 
is accomplished by hand or by the help 
of mechanically worked or other form of 
rammer, to the quality of the ballast, the 
kind of sleepers, and finally, if it is a 
question of ramming a sleeper newly laid 
or placing on an old bed with a view to 
maintaining or correcting its level, that is 
to'say, only to adjust the bed of the ballast. 

It remains to be seen which method of 
working offers the greater advantages, 
both from a technical and economic point 
of view. ipet 

The object of ramming is to obtain in 
a line with the rails and surrounding 
parts a uniform compression of the 
ballast below the sleepers which would 
ensure to the latter a fixed position for 
some time to come. It is with this idea 
in mind that each railway administration 
endeavours to make use of the best means 
for. the purpose. The tools generally 
used for hand ramming are as follows : 
Beaters or iron picks, mattocks, spades, 
and ramming irons of different size and 
forms. Mechanical rammers are driven 
by electric motors or air machines work- 
ing at a pressure of 60 to 90 lb. per 
square inch; or pneumatic rammers 
working with a slight pressure of air 
obtained by the motion of the piston in 
the_ cylinder. 
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The Belgian State Railways use the 
following method : 

The preliminary packing is done by 
four men with shovels, and the final 
ramming by two men with the iron pick. 
One man successively rams points a, b, 
c, d, and the other man a’, b’, c’, d’, as 
shown on the sketch below. 


Fig. 3. 


The first blows with the pick are given 
almost vertically in order to increase the 


cohesion of the ballast. The tool is then 
inclined more and more, until the last 
blows are given nearly horizontally. 
The hardest ramming is done near the 
rails, slacking off at the extremities and 
towards the centre of the track, but of 
course so that the ballast is not rammed 
under the middle portion of the sleeper. 

On double tracked lines the sleeper 
near the joint in the running direction 
of the trains is most solidly packed. The 
men work without stopping at a particu- 
lar sleeper until the ramming is finished, 
and the interval of rest is limited to the 
time necessary for the workmen to pass 
from one sleeper to another. 


On the lines of the Northern Railway 
of Spain, the packing of sleepers is done 


Fig. 4. 
by four workmen, who begin to work at 
the positions A, B, C, D, as shown below : 


and pack the sleeper from one side. 
They then change their positions to the 


Fig. 5. 


other side, and work as shown at A’, B’, 


Co De 

The packing is always begun under the 
rails and is continued either towards the 
end of the sleeper or towards its centre 
up to a distance of about a foot from the 
rail, the centre of the sleeper being left 
unpacked. 


The Danish State Railways only employ 
gangs of two men when it is merely a 
question of levelling sleepers by manual 
labour in the ordinary course of upkeep 
of the track, or four men when the 
raising up is of greater importance and 
picks have to be used. When the ballast 
has to be renewed, the first manual 
operation is to raise the track a little 
higher than its exact normal position, 
and packing under the sleepers is pro- 
ceeded with first with shovels. It is 
only after a few trains have passed over 
and so consolidated the layer of ballast 
under the sleeper that the pick is brought 
into operation, the sleeper being rammed 
first on one side and then on the other. 

The Dutch State Railways and Norwe- 
gian State Railways use a method of work- 
ing with four men, two being always on 
each side of the sleeper. Sometimes only 
two men are employed, who work first at 
one end of the sleeper and then at the 
other. To accomplish this the position of 
the men at the start is that shown on the 
sketch below at A and B, and the second 


1687 


I-A— 123 


phase at A’ and B’, so that the men face 
each other and both do their packing 
simultaneously. 

The blows are given obliquely beneath 
the rails (fig. 6). 

The Swedish State Railways generally 
use for the hand packing of. sleepers 
groups of two workmen supplied with 
packing shovels. These men are placed 
face to face, and do their packing simul- 
taneously. Only sleepers at the joints are 
rammed with the pick. 


On the Czecho-Slovakian State Railways 
the custom for packing sleepers has up 
to the present been by hand. They are 
rammed up to a distance of 412 inches 
on each side of the rail, and as uniformly 
and carefully as possible. 

When it is a question of a number of 
sleepers being packed on new ballast, as 
during the renewal of the superstructure 
or only the ballast, the packing is pro- 
ceeded with in such a way that a settled 
number of consecutive sleepers, gene- 
rally those carrying one or two pairs of 
rails, is apportioned to one gang of work- 
men. 

When it is a question of a preliminary 
raising and packing of the sleepers and 
the time is short, the work is arranged 
as follows : 


The track is raised a little above its 
normal position, and the ballast placed 
under the sleepers by means of shovels. 
Four men proceed then with the ram- 
ming, working first at the sleepers near 


The Swiss Federal Railways make no 
distinction between wood, metal or con- 
crete sleepers, or in the quality of the 
layer of ballast, and employ for hand 
packing four men who work simultane- 
ously at each end of the sleeper, giving 
their blows alternately to time. The 
direction of the blows given beneath the 
rails is generally at an angle of 60° in 
relation to the centre line of the sleeper. 
After working a quarter of an hour, a 
rest of one or two minutes is allowed. 


the joint, and then at the intermediate 
sleepers at half and quarter lengths of 
the rai!, then at the remaining interme- 
diate sleepers, ramming up as shown in 
the sketch below. The packing and final 
adjustment of the track is then proceeded 
with. The final packing (according to 
the section) is arranged as follows : 


Fig. 7. 


Each gang is composed of 8 men, 4 of 
whom work as hard as possible, while 
the other 4 continue the work after four 
or five minutes’ rest. 

This organisation makes the progress 
uniform, and allows the work to be done 
without interruption. 


1688. 
[-A—4194 


During the first ramming the blows 
are given as shown in figure 8, in the 
direction marked at a, b, c, d. 

A given number of sleepers are packed 
‘in this way according to the length of 
the section, that can be dealt with be- 
tween the passing of two trains. 


Fig. 


Generally speaking, the workmen ram 
the sleepers standing upright with one 
foot on the sleeper, keeping the other 
foot behind on the ballast between the 
sleepers. 

It is important to watch that the work- 
men whose custom it is to work the pick 
with the right hand should as far as 
possible work on the right hand side of 
the rail, and that those who work more 
easily with the left hand are placed to 
the left of the rail, so that those who 
have to do the ramming may achieve 
their task more easily in the oblique 
direction. 

Hand packing of sleepers that jump or 
have a loose bed of old ballast is done 
by first taking away the layer at the two 
bottom edges of the sleeper, then by 
means of a few strokes of the pick the 
top layer of ballast under the sleeper is 
filled up. The layer of ballast is then 
finished by being first of all rammed up 
in the central portion under the sleeper, 
and the requisite new ballast is then 
added, and finally successive ramming 
up over the whole of the sleeper is pro- 
‘ceeded. with. 

The examples given of the different 


After having packed all the sleepers 
and waited for the passing of a few trains 
in order to consolidate the bed, the 
second packing is proceeded with, during 
which the workmen change ‘their posi- 
tions and deliver their blows according to 
the arrows shown at a’, b’, c', d’ (fig..8). 


methods of ramming sleepers by hand 
show the necessity of studying this spe- 
cial form of work with some seriousness, 
not only from the point of view of the 
best mechanical means to economically 
carry out the work, but also from the 
technical point of view, taking into 
account the peculiarities of the super- 
structure. For instance, an opinion that 
has been confirmed after many years’ 
experience is that’ ramming should be 
more carefully done under the rails, and 
its density should diminish towards the 
end of the sleeper and its centre, where 
evidently the ballast should not be ram- 
med tight. Those sleepers placed at the 
joints, and more especially the one in the 
running direction of the trains, also the 
portion under the inside rail of curves, 
should. be more thoroughly rammed. 

This method; however, complicates the 
work, and any distortion that may occur 
in the superstructure does not altogether 
justify the practice, as the following rea- 
soning shows : 


It is known that the elastic sinking of 


-the track is due on the one hand to the 
‘elastic springing of the sleeper, and of 
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the layer of ballast immediately under- 
neath it, which with a sleeper of soft 


wood and a_ballast of small stones may . 
amount to about 2 to 3 mm. (5/64 to- 
1/8 inch); and on the other hand to the ~ 


_gaps between the rails, sole plates and 
sleepers, as well as those below the slee- 
“per. (if the attachments are made tight 
and the ramming carefully done, these 
gaps disappear.) 

_ When the load comes on to the sleeper, 
the ballast is at first perfectly elastic, 
but after several loads have passed over, 
permanent distortion of the bed occurs, 
which brings about a uniform distribu- 
tion of pressure along the seating of the 
sleeper. 

In those cases where greater pressures 
occur, the ballast gives way more readily 
than at spots where the pressures are 
less, so that in a short time an equalisa- 
tion of the pressure takes place, simulta- 
neously with the distortion of the surface 
of the bed of ballast on which the sleeper 
lies. This surface — or bed of the 
sleeper — is at first flat, but later takes 
the form of the elastic shaping of the 
loaded sleeper. The bottom face of the 
unloaded sleeper forms a surface in con- 
tact with its bed at three points — the 
ends and in the centre of the sleeper. 
When the load is applied, this surface 
is identical in shape with the bed of the 
sleeper on which it always lies, the 

“pressure being uniformly distributed. 
Admitting this action of the layer of 
ballast, it should be worth while trying 
to find out if there is an advantage on 
account of the uniform elastic distortion 
and the homogeneity of the track, to ram 
‘all the sleepers with equal intensity, and 
always as carefully as possible in such 
a way that each sleeper is packed under 
~the rail :and to a distance of 25 cm. 


(10 inches) on each side of it, and to 
the same degree of compactness, thus 
simplifying the ramming process. 

Also in other detailed operations which 
occur in track maintenance very- varied 
methods are used, which greatly influ- 
ence both the technical and economic 
results. 

The natural consequence of this variety 
of methods brings about the necessity 
of finding the true value of each one of 
them according to results, both from the 
technical and economic points of view, 
on the basis of systematic observation, 
in the same way that the different sys- 
tems of construction and laying down the 
superstructure are arrived at by means 
of studying the question experimentally, 
and by tests and observations made on 
those tracks under trial. 

Some railway administrations make a 
point of placing the various systems of 
superstructure under systematic obser- 
vation so as to ascertain their respective 
values as regards the resistance of the 
material, its stability, and the amount of 
upkeep it entails. The results of these 
observations and experimental tests bring 
about an appreciable improvement in the 
methods of arranging how the work 
should be done. 

It is advisable also to include a sys- 
tematic examination of the various kinds 
of tools and methods employed in the 
upkeep of the superstructure, both from 
the technical and economic points of view, 
as well as of efficiency. 

As far as we are able to judge from 


the particulars sent in, it does not appear 


to us that this subject, which is so im- 
portant as far as technical and economic 
results are concerned, has received all 


“the attention it most certainly deserves. 
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CHAPTER II. 
Methods in use for renewing the superstructure. 


oo 


The necessity for renewing the whole 
or a portion of the superstructure occurs 
when : 


A) Wear or certain defects have reach- 
ed such a point that the resistance of the 
superstructure to strains may in the near 
future be seriously compromised, or 
when the security of the traffic on ac- 
count of these defects necessitates, from 
the economic point of view, such expense 
that the repairing or the complete renewal 
of the superstructure or its constituent 
parts appears to be the most rational 
method; 

B) When it is necessary to strengthen 
the track; 

C) When it is necessary to procure 
material, rails for instance, that has be- 
come obsolete for this class of track, with 
the view of using it again on other lines 
of less importance. 


The necessity for renewing ballast oc- 
curs when it has lost its permeability, and 
there is no advantage in improving it by 
sieving. 

Sleepers have to be changed when they 
have become so weakened by cutting away 
their bearing surfaces that have become 
split or rotten, especially the part under 
the rail, and when the coach screws, 
cramps, etc., no longer hold. The homo- 
geneity of the track changes by local re- 
placements of sleepers, so that at the end 
of a certain time sleepers are found in the 
track having a different solidity and 
elasticity from others. The replacement 
at the same time of all the sleepers in a 
chosen section of track has the advantage 
of re-establishing the homogeneity of the 


latter. The necessity for replacing all 
the sleepers generally occurs when it is 
found that more than 50 % are no longer 
fit for service. 

Rails reach the end of their life on 
main lines when the wear has reached the 
limit allowed, or when interior defects 
have become manifest by frequent break- 
ing, etc. 

The life of the principle parts of the 
superstructure depends on the quality of 
the material, the loads they have to carry, 
and the local conditions of the lines. 
This period is very variable. Ordinarily 
the wear shows first at the ballast, then 
in the sleepers, and finally in the rails. 

As regards material that has to be re- 
placed, we may in principle mention four 
kinds of complete renewals that occur in 
practice : 


a) Renewal of sleepers; 

b) Simultaneous: renewals of sleepers, 
rails and minor material (general repairs 
to the track) ; 

c) Renewal of the ballast; 

d) Complete renewal of the superstruc- 
ture (rails, sleepers and ballast). 


By systematically keeping the super- 
structure in repair, especially by the 
method of continued revisions, the life of 
the elements constituting the track is 
lengthened, and the necessity for their 
renewal may be considerably reduced. 
Replacing sleepers and rails generally 
takes place at the general relaying, where 
this is practised, so that the renewal of 
sleepers or rails only happens occasion- 
ally when wear has reached the limits 
allowed. 
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In the case of renewing sleepers (sec- 
tion a), it is necessary to partially remake 
the ballast bedding, taking into account 
the difference in height between the new 
and the old sleepers. 

As if is, however, generally absolutely 
necessary to readjust the position of the 
sleepers, and also when desirable to in- 
crease their number, which means a re- 
distribution, it becomes necessary on 
account of this change to make a new 
bedding of ballast for such sleepers. It 
is undesirable to place new material on 
the old bed. It is as a rule in such cases 
necessary to renew the ballast and also the 
beds under the sleepers in a relatively 
short space of time. For this reason a 
complete renewal of the latter is not econ- 
omical except in special cases. 

The simultaneous renewal of the sleep- 
ers and the rails with the minor material 
(section b) usually only occurs when it 
- is necessary to lay down a stronger track, 
or when it is necessary to recover material 
that is no longer manufactured, in order 
that it may be used at other places. 

Renewing the track according to method 
b, would neither be economical nor cor- 
rect from a technical point of view with- 
out a thorough cleansing of the ballast at 
the same time. 

Consequently the most rational method 
is that explained in section d, that is to 
say, by a complete and simultaneous re- 
newal of the whole superstructure, of 
course using again the old ballast after 
it has been taken up, cleansed, and the 
necessary amount of new ballast added to 
it. 

In addition to this complete renewal of 
the superstructure, it is after a certain 
time necessary, according to the state of 
the ballast, to proceed with its general 
renewal as mentioned in section c, which 
as a rule occurs oftener than the necessity 
for replacing sleepers and rails. 


We may add, in order to make our re- 
port complete, that taking into consider- 
ation the intimate relationship between 
maintenance work and the running of the 
trains, if is also necessary in principle to 
consider two methods relating to the orga- 
nisation for the renewal of the super- 
structure, namely : 


I. — With interruption of the traffic; 

II. — Without interruption of the traf- 
fic, but taking advantage of the interval 
between the running of two trains. 


In the first case, which is generally ap- 
plicable to double lines, the portion to be 
repaired is closed, and the traffic is 
worked on the other line as on a single 
track; or the siding or loop line which 
has to be renewed is closed to traffic al- 
together during the period of reconstruc- 
tion. If we consider only work done on 
an ordinary track, this method — closing 
one track during the period the super- 
structure is being renewed — is only 
advantageous from the fact that the work 
advances more rapidly. From the econ- 
omic point of view it is not always the 
best, on account of the necessary restric- 
tion of traffic. 

When there are no imperative reasons, 
such as work in tunnels, it is generally 
advisable to use the second method, that 
is to say, without altogether closing the 
track, the principal reason being that the 
running of the trains is not interfered 
with, and their circulation contributes to 
the consolidation of the ballast bed. 

The method of closing the track is 
adopted on the Belgian State Railways for 
their double lines. Temporary cross- 
over lines are placed at each end at the 
nearest stations, and as soon as the daily 
task is done the normal traffic is resumed 
on both tracks until the next day. If total 
renewal of the superstructure of the track 
has to be considered without permanent 
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interruption of the traffic, that is to say, 
according to system II, the following 
methods of working may be used : 


1° After taking up the old track, the 
new one is laid down directly along its 
centre line in its final position, using 
material prepared on the spot; 

2° The new track is put together with 
material prepared by the side of the old 
track; then after removing the latter the 
new one is definitely slewed into position; 
or portable sections of the new track are 
put together along the old superstructure 
and slewed one after the other into their 
final places; 

3° Each of the different parts of the 
superstructure, such as rails, sleepers and 
Lallast, are put back separately. 


The method of working in renewing 
the superstructure depends largely on the 
length of the intervals in traffic, on the 
arrangements made for a_ sufficient 
number of workmen to be present, and 
local conditions, especially if it is pos- 
sible to put together the portable sections 
without much difficulty or cost by the 
side of the old track, etc. 

It is of course understood that the 
supply of material must be arranged 
beforehand, so that when the work is 
commenced that which is necessary, toge- 
ther with the tools and appliances, shall 
be ready on the spot. 

The Belgian State Railways generally 
use the first method, and the Norwegian 
State Railways the third. 

Before the war, the Dutch State Rail- 
ways generally renewed the track at night 
time, during the long intervals between 
the passing of trains, and’ on double 
tracked lines during the stoppage of 
traffic on that track being renewed. At 
present, however, the work is done by 
placing a certain number of rails by the 
side of the track, and during an interval 


a number of old rails are taken up and 
the new ones placed on the old sleepers, 
these being then changed one after an- 
other. By this means no reduction of 
the speed of trains is necessary. When 
the new track differs from the old one, 
the renewal is accomplished by putting 
new sleepers between the old ones and 
then placing the rails on them so that 
the centre line of the new track is on one 
side at a distance of about 10 inches 
from its final position. As soon as a 
section of line ranging from 650 to 
4000 feet in length has been laid in this 
way, the old track is cut, and the portion 
of the new track that is ready is con- 
nected up at the two ends during suitable 
intervals in the running of trains. The 
detached portion of the old track is 
removed, and the new one is slewed into 
its final position. 

The gang is composed of 30 workmen, 
and their daily work amounts to 2 m. 
(6 ft. 7 in.) per man. 


The Danish State Railways have adopt- 
ed the following method when renewing 
tracks : ; 


a) The old track is moved to about 
8 1/4 inches from the centre line. All 
joints are adjusted in the curves; 

b) All the sleepers at the joints, as 
well as those that have been condemned, 
are changed for new ones, and the latter 
with about half the old ones are placed 
as nearly as possible in the position they 
will definitely occupy in the new track. 
The old rails are then fixed tempora- 
rily on these by means of cramps, each 
rail having two cramps for each sleeper; 

c) The new rails are placed in their 
final position, that is, about 8 1/4 inches 
from the old ones; 

d) The fishplates are then fixed; 

é) The sole plates are placed under the 
new rails and fastened to the sleepers in 
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their final position, and the new rails are 
fixed temporarily by cramps to the other 
sleepers; 

f) The old track is cut-and-the new 
one joined up, after which the former is 
taken away and dismantled, the remain- 
ing sleepers which have not yet been 
definitely fixed in the new track are put 
in their proper positions, the level of the 
track is adjusted, and the sleepers are 
rammed. 

The number of men in the repairing 
gang depends partly on the possibility of 
being able to provide a large number at 
_ the spot where the work is done, and 
partly on the method by which the latter 
is accomplished, which depends greatly 
on the intensity of the traffic on the 
section concerned. The total number of 
workmen varies generally between 25 and 
40, distributed in different groups. 

Groups of 4 to 6 men are employed on 
preparatory work such as removing the 
ballast, unscrewing bolts in the old track, 
laying down the joint sleepers and a few 
intermediate sleepers for the new track, 


and the distribution of the new material: 


required, etc. In addition to these, other 
groups are formed as follows : 


14 to 20 men for 
rails, etc.; 

10 to 20 men for renewing the sleepers; 

8 to 10 men for. adjusting purposes; 

5 to 10 men for gathering up worn 
material. 


renewing the 


It should be pointed out that all these 
groups do not work simultaneously, but 
that workmen who have been engaged 


one part of the day in renewing rails, . 


-may be used later in the same day on 
renewing sleepers or taking away worn 
material. us ; 

The averagé speed at which relaying is 
done -generally varies between 2 and 


3 lineal metres (between 6 ft. 7 in. and 
9 ft. 10 in.) of track per day per man: 

Continued repairing of the elements of 
the track separately is less efficacious 
than simultaneous relaying. New rails 
fastened to old sleepers, even provision- 
ally, suffer from premature distortion. 
For the same reason it is not advisable 
to fix new sleepers on old ballast without 
cleansing the latter. 

In the interest of the life of the 
sleepers, it is generally best to place new 
sleepers on new ballast, or on ballast 
that has been well riddled. 


The Italian State Railways are of opi- 
nion that the first method (building up 
along the centre) is the best from the 
economic point of view. With this me- 
thod 110 yards a day may be done with 
a gang of 30 to 40 men, including repairs 
to the ballast. 

With the method of building up the 
track at the side the same amount of 
work would require a gang of 40 to 
do men. 


The Swiss Federal Railways make most 
use of the method of renewing the super- 
structure, which consists of entirely de- 
molishing the old one and building up the 
new track along the centre line, using for 
this purpose gangs of 40 to 50 men. The 
daily result varies a great deal. For 
instance, in tunnels it amounts to about 
0m. 60 (2 feet), in the open to 0 m. 70 
(2 ft. 3 in.), and on secondary lines to 
4m. 80 (4 1/4 feet) per workman par day. 

In exceptional cases where traffic is 
heavy, the repairs are done bit by bit. 


The process of renewing the superstruc- 
ture on the Northern Railway of Spain 
consists of first taking away the old bal- 
last and riddling it, leaving only the layer 
remaining under the sleepers. A number 
of the fishplate- coach screws and bolts 
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are then removed, so that only one bolt 
remains on each side of the joint. After 
the passing of the last train the other 
fastenings are taken away from the rails 
and sleepers for the length of the section 
to be renewed during the train interval. 
The remaining ballast is then taken up, 
and after levelling the foundation, the 
first layer of new ballast is put down, on 
which the sleepers, sole plates, and finally 
the rails are ‘placed, and the new track is 
fixed centrally. The sleepers are then 
rammed, and the top layer of ballast is 
placed above the level of the beds of the 
sleepers. 

The number of wormen engaged in this 
renewal of the superstructure averages 50, 
and the daily amount of work per man is 
about 2 m. (6 ft. 7 in.). 


The Czecho-Slovakian State Railways 
use the first method (building the new 
track along the centre), as well as the 
second (building the new track by the side 
of the old one), according to local condi- 
tions. 

The diagrammatic distribution of the 
work in these two cases is as shown as 
follows : 


A. — Preliminary work. 


Setting out, unloading material, placing 
material where required, fixing the 
sleepers, and finally mounting the port- 
able section alongside the track, ete. 


B. — Operations connected with the work 
properly so called. 


a) Work done before cutting the track. 
— In this category is generally included 
clearing the track, removing the ballast 
between the sleepers, riddling the ballast, 
removing minor material such as bolts, 
cramps, and coach screws as far as the 


safety of traffic ata reduced speed allows, 
and generally all the preparatory work for 
the cutting process, such as greasing the 
joint bolts with the object of releasing the 
fishplates, etc. This is all work done to 
the old track. 


b) Work during the cutting process. — 
First the old track is removed and the old 
bedding of ballast broken wp, then the 
new track is placed in position, finally 
fixing in place the new portable sections 
of the track built up on the side of the 
line, laying the ballast, and provisional 
ramming of the sleepers, etc. 


c) Work after cutting is done, — In’ 
this category is generally included impor- 
tant rectification of the level, adjusting 
and trimming the track, and ramming the 
sleepers. 


Cc. — Complementary work. 


Final ramming of the sleepers, and final 
levelling and straightening up the track. 
Taking apart the old sections of the track 
which had been slewed aside, if the 


‘breaking up of the old track had not 


already been accomplished during the 
previous operation, loading up, transport 
and unloading of the scrapped material. 

Clearing away the remains from the 
sieving of the ballast, and re-establishing 
the section of the track. Cleaning the 
footpaths and ditches. Sorting out ma- 
terial not required, and various other 
complementary work of less importance. 


The rapidity with which the work is 
done depends chiefly on the appropriate 
utilisation of the whole of the interval 
allowed during the cutting of the track. 
In order that the work done during 
period b can be proceeded with rapidly, 
it is necessary that during period a as 
much of the preparatory work as possible 
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should be done, so that when the cutting 
takes place in the b period it is possible 
to finish, before all other work, that which 
can only be accomplished during the last 
period. 


This means that all preparatory work 
should be finished before the arrival of 
the last train preceding the commence- 
ment of cutting. Immediately before 
the arrival of this train, the workmen 
are gathered together in - sufficient 
number in section « B », and are formed 
into gangs, according to the exact distri- 
bution of the work, each being in charge 
of a ganger. Everything should be so 
prepared that as soon as the last axle of 
the train has passed the section to be 
renewed, the work may be commenced at 
once. The chief man in charge watches 
that the work is judiciously distributed, 
for on this depends the technical and 
economic result that should be obtained. 

The amount of experience the foremen 
have had, and also that of each of the 
workmen, has a marked influence on the 
amount and speed of the work done. 
Some of it requires a long time in which 
to become proficient, as for instance, 
adjusting the gauge, fixing the joints, 
adzing and shaping the sleepers, con- 
necting up provisionally, fitting fish- 
plates, drilling and ramming the 
sleepers, etc. 

Other simpler operations are given to 
inexperienced workmen, whose efficiency 
is less at first, but improves as they be- 
come better accustomed to the work. 

Those in charge also (gangers and 
district supervisors) only acquire a 
practical knowledge of what a well- 
ordered organisation of the gangs should 
be in course of time, especially after 
having had experience with the most 
economical methods. As regards this the 
following circumstances should be borne 
in mind. Repairing in any particular 


district takes place generally after sev- 
eral years. The supervisors of the work 
are usually district foremen who, having 
to make all the arrangements, are often 
for the first time placed in this position, 
or if they have done it before, a long 
interval may have elapsed. 

As a general rule these men only be- 
come thoroughly conversant with the 
work when it is about finished. 

In order to obtain an efficient organi- 
sation, and at the same time a bigger 
output of work from the beginning, it 
is advisable that in more or less extens- 
ive districts supervisors should be engag- 
ed who have specialised, and who have 
had a good practical experience as 
regards organisation in this class of 
work. They would naturally see that 
it is done in accordance with the best 
known methods, or at least make all the 
necessary arrangements for the work to 
be afterwards taken in hand by the 
foreman responsible for the local district. 
This supervisor should see from time to 
time how the work is progressing, mak- 
ing use of the results obtained to suc- 
cessively improve the methods by which 
it should be done. 

In order to show the importance of 
organisation in these big undertakings, 
we think it necessary to give a more de- 
tailed example, and will briefly explain 
the most general method, as well as the 
organisation employed on the Czecho- 
Slovakian State Railways when complet- 
ely relaying the superstructure by me- 
thod I — that is to say, by building up 
the new track directly in its final posi- 
tion. 


As regards « A»: 


A well furnished depot of material has 
a very beneficial influence on the pro- 
cedure of the work referred to above. 

In principle the new ballast is laid on 
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one side of the track, whilst on the other 
side the space is left free for cleansing 
the old ballast. Room is prepared along 
the track that is to be renewed for the 
deposit of the necessary ballast for the 
first layers of the new track. 

On single lines the old ballast is re- 
moved from between the ends of the 
sleepers and the banking to the depth to 
which the new ballast has to be placed. 
_ The banking, so far as it is above the 


new foundation, is levelled down to it, 
and the latter is made to the desired 
slope. 

The ballast in this region is cleansed, 
chiefly with forks, and piled against the 
ends of the sleepers. 

At the edge of this banking a small 
enclosure is made of old planking, and 
on this arrangement the new ballast is 
deposited on which the new rails and 
sleepers are laid (fig. 10). 


When working on double lines, the 
new ballast is placed in the six-foot. With 
this object in view the old ballast. bet- 
ween the ends of the sleepers and the 
six-foot, down to a depth of about 10 cm. 
(4 inches) under the sleepers, is remov- 
ed, and the new ballast is laid so as not 
to interfere with the loading gauge. 

The rails are always laid down one 
by the side of the other on the layer of 
ballast intended for the other track, 
leaving place for the old rails when 
these are changed over. The sleepers 
are deposited on the side banking of the 
other track, and are distributed along 
each of the pairs of rails. The sleepers 
intended for the joints are specially 
chosen, and placed with their ends facing 
the run of the track, with the appro- 
priate number of intermediate sleepers 
lying between them (fig. 11). 


Minor material is stored as far as 
possible near the linemen’s huts. 


As regards « B »: 


a) Work before cutting the line. 


The day before the cutting takes place, 
the ballast is removed down to the bot- 
tom edge of the sleepers. This is done 
by means of forks, by which the ballast 


-is cleansed, and thrown on the new 


ballast lying between the tracks or on 
the bank. Before the cutting takes place, 
on the same day that the track is to be 
renewed, the ballast in the old bed is 
removed to a depth of 8 inches on main 
lines, and 6 inches on secondary lines, 
below the future bottom face of the 
sleepers, so that only the bed of the old 
layer on which the sleepers lie is left. 
During this operation, if the ballast 
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is found sufficiently good, it is cleansed 
by means of forks, and thrown on the 
ballast deposited between the tracks or 
on the banking. The remainder of the 
ballast is thrown on sieves fixed at ihe 
side of the foundation of the track, so 
that the cleansed ballast may fall on 
the side banking, and any earth residue 
on to the slopes or into the ditches. 
When the old ballast has become thor- 
oughly bad in quality, it is formed into 
a heap, loaded up with shovels, and sent 
away. 

During the preparatory work, the 
exact position of the new joints must be 
staked out by the marking out staff, 
which is as long as the new rails, and 
the measurements are taken from the 
head of the old rails. 

For each measurement taken with 
this rod allowance is made for the 
expansion corresponding to the temper- 
ature of the air, and each joint is placed 
at its correct level by means of a stake. 

For each new pair of rail sections, 
three fixed levelling points are determ- 
ined in the following way : 


The exact positions of three sleepers 
are fixed (two of which are at the 
joints, and when possible the two adja- 
cent joint sleepers as well as an inter- 
mediate one), for each new pair of rails. 
The exact positions of these three 
sleepers in each pair of rails is fixed by 
the use of wooden supports fixed in such 
a way that the sleepers placed on them 
occupy approximately the exact position 
as regards level in relation to the run 
of the new track (figs. 12 and 13). 


The supports 6 or 8 inches thick, 
9 1/2 inches wide, and 19 3/4 inches 
long are placed horizontally on the 
foundations, so as to make certain of 
the required slope of the foundation of 
the track. The inclined position of 


sleepers on curves is adjusted by means 
of wedges. 

About one third of the fastenings are 
removed from the section of track which 
is to be renewed during the course of 
the same day. The joint bolts are soak- 
ed with paraffin and loosened, and half 
of these bolts are screwed up. The 
spaces left for expansion are fixed 
according to the surrounding temper- 
ature. 

The joining up of the new track to 
the old one is done with a few rail cutt- 
ings of different lengths. 

In order to obtain this jointing, special 
fishplates are provisionally used (when 
the rail heads are of unequal height) 
between different sections of rails, as 
well as a few lengths of the type of rail 
that is to be replaced from a choice of 
16 pairs, the lengths being 3 m.. 50, 
3m. 55, 3m. 60, 3 m.\65, 3m. 70, 
3m. 75, 3 mm: 80, 8) m6, 2S ae, 
4-m:, 4m. 50,5 m.,, 5°m. 50) 6m, 
6m: 50° and 7m: (44° 09 6 med ea 
Sin’, 14° it, 10 ing 12 feene 1. tree 
12 ft. 4 in., 12 ft. 5 5/8 in., 12 ft. 75/8 in., 
12 it.9 9/16 in., 13.it. 44/2 in, 44 ft, Gan, 
16° Ho Sin 18 tt. 8/46 in. 19 tise 
241 ft. 4 in. and 28 feet). 

By this method it is not necessary to 
divide the rails up and use temporary 
fishplates with oval holes. When the 
difference of level between the two rail 
ends is not entirely compensated for by 
the provisional connection, a pair of 
lengthening pieces 3 m. 75 (42 ft. 
3 1/2 in.) long are introduced, made 
from rails of the same kind as the new 
ones, in order to protect the head of the 
new rail on the provisional joint from 
hammering effects. (To do this one of 
the shorter rails is sacrificed and made 
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in a permanent way with the special 
fishplates, and conform always with the 
succeeding provisional joint, so that it 
may be in use during the whole of the 
period the superstructure is being re- 
newed. 


b) Work during the time the track is cut. 


Organisation of the work during this 
period is in principle of two kinds, 
either according to the grouping system, 
or to the system based on the specialisa- 
tion of the working gangs. 

The first method consists in distribut- 
ing the workmen who are to lay the 
track, except those appointed to join up 
the new track to the old one (4 to 5 men), 
into identical gangs. 

Each of these gangs takes over all the 
work that is to be done over a fixed 
length of the new track. For instance, 
if 145 m. (49 ft. 2 1/2 in.) rails are laid 
down each of the gangs has for its por- 
tion three pairs of rails (45 m., 147 ft. 
7 1/2 in.) to attend to. In ‘case the 
interval between trains is shorter, the 
section is reduced proportionally to 
30 m. (98 ft. 5 in.) and even to 15 m. 

As soon as the last train before the 
cutting passes, the section is protected 
according to the signal regulations, and 
the neighbouring stations are informed 
by telephone that the line is cut. 

For example, when advantage can be 
taken of closing the track for an interval 
of four hours, it is possible to deal. with 
a section of three pairs of 15 m. (49 ft. 
2 4/2 in.) rails, in all 45 m. (147 ft. 
7 1/2 in), employing 21 workmen. 

The sequence of the work is distrib- 
uted among these groups as follows : 


1° Unfastening the old joints, and re- 
moving the cramps and coach screws on 
one side of the rails; 


2° Turning over and removing the old 
rails, which are then placed on one side; 

3° Removing the old sleepers; 

4°-Breaking up the bed and prepar- 
ing the foundation, taking into account 
the laying down of temporary supports; 

5° For each pair of rails three new 
sleepers fitted with soleplates are placed 
on the supports prepared for them as. 
nearly as possible in the line of the new 
track. The other sleepers ready with 
fittings are placed on the foundation; 

6° The new rails are placed on the 
sleepers which are lying on their sup- 
ports, and are fixed in position; 

T° Fishplates are fixed to the new 
rails, and the joints are fitted with 
expansion wedges. (As soon as the rails 
have been connected, a specially equipp- 
ed gang joins them up to the old track 
by meafis of the fittings previously 
used) ; 

8° The sleepers lying on the founda- 
tion are raised and attached to the rails; 

9° Ballast is thrown on the track, and 
forced under the sleepers; 

40° The wooden supports, which till 
now had held up the track in position, 
are taken away; 

41° The sleepers are rammed. Adjust- 
ing the level and finish of the new track, 
as well as the connection to the old one. 


By this method of arranging the work 
the rapidity with which the new super- 
structure can be laid depends on the qua- 
lity of the labour that can be used. 

For instance, given 6 gangers and 
114 workmen (5 gangs of 21 each—105, 
to look after the joining up, signalling, 
and putting together minor material, 9, 
105 +9— 114). 5x 45 m.—225m. 
(245 yards) of superstructure replaced 
in a 4-hour interval between trains. 

In making use of this system the spe- 
cialisation of the various operations is 
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also carefully arranged in this sense, 
that when there is a repetition of the 
work, each of the gangs is formed of the 
same men to take charge of the special 
operations they are most accustomed to. 
For instance, the work of fixing the new 
joints is given to those workmen who 
had previously unfastened the old ones. 

Generally the workmen have various 
duties to perform, that is to say, some- 
times they take up and bring along the 
rails and sleepers, then dig out the beds, 
throw in the ballast, and ram _ the 
sleepers, using alternately various tools. 
These tools should be placed ready in the 
proper position for each of the gangs, 
and in a relatively greater number than 
that required by the second system. 

This second process depends on spe- 
cialisation of the work, the workmen 
being occupied from beginning to end of 
. the operations and as long as possible on 
one class of work only. 

Before the cutting operations begin, 
the workmen are divided into gangs to 
which is apportioned the work they are 
entrusted with. 

One gang then unfastens the joints, 
and removes the cramps and coach screws 
on one side of the rails. 

A second gang turns the rails over, 
removes them, and either loads them 
upon lorries or places them on one side. 

A third gang clears away the old 
sleepers. When it is necessary to remove 
to one side the entire frame-work of the 
old rails that has not been dismantled, 
the two last mentioned gangs are formed 
into one. 

~ Another gang digs out the old beds and 
removes what remains of the old ballast, 
straightens the foundation, and fixes the 
sleepers (three for each pair of rails) on 
the temporary supports. 

Another gang (similar to the second) 
brings along the new rails and places 


them on the sleepers lying on the above- 
mentioned supports. 

Another gang (similar to the third) 
brings up the new sleepers, places them 
on the foundation, and as soon as the 
rails are fixed, fastens the sleepers to 
them. Then when the preceding gangs 
have finished their respective tasks, 
they commence laying the ballast and 
ramming the sleepers. 

A small special gang takes in hand the 
joining up of the new line to the old one. 

This system requires fewer tools than 
the first, and it is also easier. to super- 
vise. Loss of time is less important, be- 
cause it is possible to begin the work 
uniformly over the whole length of the 
section of operations, so that the work- 
men may be fully occupied from the 
commencement. By the second method, 
to the contrary, the work is begun at 
one end and continues to the other end 
of the section that is to be renewed dur- 
ing the time the line is cut. The result 
is that from the commencement, and be- 
fore the work is properly started, cer- 
tain losses of time occur, because all the 
men cannot be engaged all at once at 
their respective tasks, some of them 
being obliged to wait until the preceding 
gangs have got on with their work and 
are able to give room to those which 
follow. 

The first system refers principally to 
the moving of workmen perpendicularly 
to the run of the track, and consequently 
a shorter distance than by the second 


method, which mostly necessitates this 


moving to take place in a longitudinal 
direction. 

Supervision of labour is easier by the 
first method, as the ganger has greater 
control of his men, who are fewer and 
confined to shorter spaces. 

The first method is especially to be 
recommended where long. sections of 
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track have to be repaired, and the inter- 
val between the running of’ trains is 
long. 

It is advisable to do as much as pos- 
sible of the work just before the line is 
cut, because during this period it is 
accomplished with greater energy. 

For this reason, for instance, it is best 
as far as possible during this same period 
to proceed with the dismantling of the 
old track, which from an economical 
point of view is sometimes preferable to 
removing pairs of rails and only taking 
them apart after the line is cut. 

The speed of the last train before the 
line is cut, as well as that of the first train 
running on the new track after, is in 
exceptional cases reduced to 6 1/4 miles 
per hour. Generally speaking the trains 
are allowed a speed of 19 miles per hour 
when the work is at the point B and C. 


c) Work after the line has been cut. 


Immediately after the line has been 
cut, and on the same day, the track is 
put into as perfect a state as possible. 
Trimming and levelling are adjusted by 
means of the stakes, the sleepers are 
well rammed, and their ends are fully 
supplied with ballast, especially on the 
exterior side in curves. 


As regards « C »: 


This period of doing the work follows 
the preceding period at the end of a cer- 
tain number of days, varying according 
to the frequency of the trains and the 
quality of the ballast influencing the 
consolidation of the beds, so that the 
newly laid track may be run over at 
least 50 to 100 times by heavy trains. 
During this period the work is under- 
taken by a special gang. 

The distance between gangs I and II 
(see fig. 9) must not exceed 660 yards, 
and the work apportioned to this period 


is distributed approximately in the order 
shown in the preceding scheme. 

When the work relating to the super- 
structure is finished, it is submitted to 
a careful inspection, and after any im- 
perfections that may have been discover- 
ed are rectified, the relaying may be con- 
sidered finished. 

At the end of about three months, 
generally in autumn, another inspection 
is made of the section of track that has 
been renewed, and any irregularities 
found are rectified, especially loosening 
of the sleepers, sinking at the joints, etc. 

When on double tracked main lines 
the time the line is cut amounts to about 
four hours (with 8-inch layer of ballast 
under the sleepers), working with: the 
permanent staff, the daily amount of 
work done with the above mentioned 
organisation averages 11 to 12 working 
hours per metre. 

This figure allows 45 % to the pre- 
paratory and other work before cutting, 
25 % to the work during the time the 
line is cut (approximately 2 m. [6 ft. 
6 3/4 in.] per man), and 30 % to the 
work after the line has been cut, includ- 
ing complementary work. 

In case 2, that is to say, the gathering 
together of the new rail framework by 
the side of the old track, the same me- 
thod is adopted with this difference, 
that the rail framing is fitted up in 
period « A » over the whole length of 
the section of track which has to be 
renewed. 

In those places where there is not 
enough room on the banks for building 
the framing, this is done in the cuttings 
or above the ditches, along the heaps of 
filling-in material, or on simple trans- 
portable scaffolding. 

The progress of the work in periods 
« B » and « €C » is similar, except that 
after having removed the old track, the 
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first layer of ballast is put down and the 
new rail frames are slewed into posi- 
tion. This method has the advantage 
over the first in gaining time in the 
sense that during the time the line is cut 
it is possible to place in position a larger 
number of pairs of rails, even in shorter 
intervals between the running of trains. 

This second method is therefore in 
use where these intervals are short, 
especially on single track main lines. 

In order to complete this portion deal- 
ing with the renewal of the whole super- 
structure on the track, we are adding a 
few further remarks relating to the me- 
thods of working. 

Generally the speed of the trains is 
reduced over those portions that are 
being renewed, or when complete re- 
laying is in progress. For instance, on 
the Belgian State Railways the normal 
speed is reduced to 12 1/2 miles, on the 
Danish State Railways from 3 to 15 1/2 
miles, on the Northern Railway of Spain 
and on the Italian State Railways 4 miles, 
on the Dutch State and on the Czecho- 
Slovakian State Railways 19 miles, and 
on the Swiss Federal Railways 28 miles 
when using the continuous brake, and 
19 miles with the hand brake. 

In order to ensure the safety of the 
section on which relaying is taking place, 
portable signals are used according to 
the respective regulations of the rail- 
way administrations interested, and to 
warn the workmen of an approaching 
train whistles or horns are sounded. 

It is the custom on the Northern Rail- 
way of Spain to fix at a distance of 
300 m. (830 yards) before reaching the 
covering signal a white disc, on which 
is inscribed in 12-inch black letters the 
word « Whistle », and on arriving at this 
spot the driver must give three long 
whistles. 

In addition to this, on the section 


‘work is 


where relaying of the superstructure is 
in progress, a portable telephone is used 
so as to rapidly transmit information 
concerning the state of the traffic, and 
thus prevent any avoidable loss of time. 

When renewing sleepers, the method 
of fixing their connections is also of 
importance. Amongst other questions is 
that of knowing whether the sleepers 
should be fitted up at the depot, and 
sent to their destination already provid- 
ed with sole plates, chairs, etc. or 
whether this should be done on: the spot; 
also if the holes for the coach screws 
should be drilled in the sleepers before 
creosoting, or at the place where they 
are to be laid. As regards this, the 
replies of the various railway adminis- 
trations are contradictory. Drilling the 
sleepers beforehand has the inconven- 
ience that while at the depots and during 
manipulation, the holes are liable to be- 
come filled with sand or dirt, from 
which certain difficulties arise when 
they are being fixed. 

The drilling of sleepers varies accord- 
ing to the kind of rail in use, and those 
drilled in advance may easily be mista- 
ken for others during handling before 
arriving at their destination. Loading 
and unloading sleepers already fitted up 
necessitates greater precautions being 
taken in order to avoid damage to their 
attachments. On the other hand, the 
more quickly accomplished 
when the sleepers are exactly fitted up 
by means of machinery. 

Most sleepers are only drilled before- 
hand at one end before creosoting, the 
other end being left to be drilled on the 
spot, but where it is possible to fit up 
the sleepers mechanically at the place 
where they are treated, this-is found to 
be the better way. 

Sleepers capable of being used over 
again are repaired at once, on the spot, 
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after being taken up, or they are sent to 
the depot, where they are repaired by 
mechanical means, a method which 
seems to be most in favour. 

Repaired sleepers are put into service 
again as soon as possible, and those that 
are split are generally repaired by the 
railway administrations by means of 
S-shaped iron sheets. 

It is the custom on the Belgian State 


Railways to strengthen the ends of all new 
ash sleepers by means of bolts 3/8 to 


1/2 inch in diameter. Bands of flat iron 
are generally used by the Czecho-Slova- 
kian Railways for binding split sleepers. 

When the sleepers show signs of longi- 
tudinal splitting (especially those of ash), 
they are banded round by means of a spe- 
cial lever (fig. 14), with a strip of sheet 
iron 1 41/16 & 3/32 inch, fixed about 
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3/8 inch from the end of the sleeper by 
means of five forged nails. 

This lever is also used for binding the 
sleepers when in position, but at the 
sleeper depots more powerful apparatus 
is in use, consisting of presses, by means 
of which the binding is more tightly done. 

One of the operations independent of 
the work which occurs frequently, and 
which should be mentioned, is the conti- 
nued renewal of the ballast. As far as 
it has been possible to come to any conclu- 
sions from the particulars sent in, this 
operation is dealt with by different meth- 
ods, which in- principle depend chiefly 
on the interval allowed between the run- 
ning of trains, and we will proceed to 
describe some of them which differ essen- 
tially from one another. 


1. — The procedure adopted by the Jta- 
lian State Railways is as follows : 

First of all the top layer of ballast is 
removed for a length of about 660 feet, 
then the ballast between the sleepers, and 
finally the. bedding under the sleepers. 
By this operation the level of the track is 
lowered progressively, until the sleepers 
lie directly on the foundation. 

The difference of level between what 
remains of the old track and the section 
under repair is compensated for by two 
connections in the longitudinal section 
over a length of not less than 65 feet, the 
relative incline nof being more than 
4 in 50. The new ballast deposited be- 
forehand at the side of the track is then 
thrown into the letter, which rises bit 
by bit, forming new beds of ballast, until 
the track reaches its original position, 
after which the levelling and trimming 
are adjusted and the baliast put to the 
correct section. 

2. — The work is done in the follow- 
ing way on the Belgian State Railways : 

On double track lines the six-foot is 


cleared, and the new ballast is deposited 
on it provisionally. This is brought 
along by special ballast trains, and un- 
loaded- so that no encroachment takes 
place of the official loading gauge. 

The ballast, except that under the 
sleepers, is removed so that each of the 
latter is supported by its bed. The signal 
for slowing down is then given to all 
trains, and the new ballast is placed be- 
tween the sleepers. Then by means of a 
pick the old ballast remaining under the 
sleepers is removed. 

In the intervals between trains the level 
of the track is maintained by means of 
crowbars or lifting jacks. The new bal- 
last is placed with shovels, and finally 
rammed with the pick. It is only after 
the ballast has been completely renewed 
in this way in a section and the sieepers 
have been rammed that work is begun at 
the next section. With single track lines, 
the ballast is placed on one side while the 
old ballast is thrown on the opposite bank, 
otherwise the operation is identical pistes 
the preceding one. 

By making use of the first method, fiir 
ing which the bedding of the sleepers is 
built wp as the track is being elevated, we 
get as a result, due to the circulation of 
the trains, a perfect compression from the 
bottom of the bed upwards. On the other 
hand, the beds not being sufficiently 
thick to distribute the loads uniformly on 
the foundation, these axle loads may cause 
distortion of the surface of the latter. By 
the second method the axle loads act only 
after the layer of ballast below the sleep- 
ers is approximately of its normal thick- 
ness, and the pressure on the surface of 
the foundation is evenly distributed. 

In this chapter, as well as in the preced- 
ing one of our report, we have endeavour- 


ed to briefly describe a few of the various 


methods in vogue for dealing with cer- 
tain characteristic work in connection 
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with keeping the superstructure in condi- 
tion, thanks to the information supplied 
by the various railway administrations 
who have been good enough to reply. 
Wishing to give an idea of the diversity 
of methods in use, we have not been able 
in mentioning them to avoid enlarging 
over certain details, and we fear we may 
he reproached for this prolixity. 

As regards the special methods of doing 
the work, it cannot be said that this rapid 
survey gives even an approximate solu- 
tion to the question with which we are 
dealing. 

This would require a critical apprecia- 
tion and a strict comparison of the vari- 
ous methods, in order that their economic 
results might be verified, by comparing 
work the conditions of which are nearly 


identical, so that we might come to some 
useful conclusion. 

From this point of view it is regrettable 
that this report has to be so concise, for 
on account of the little time ailowed, va- 
luable information which should be at 
hand when a systematic review is attempt- 
ed has not been received early enough to 
be included in this report. Once again, 
therefore, we feel it right to suggest that 
a critical study of the subject should be 
made, and a comparison between the 
methods of doing the work, as well as 
bringing forward this question again at 
a future International Railway Congress, 
in order to find out which methods offer 
the best results from both the economic 
and technical points of view. 


CHAPTER ITI. 


Measures that should be taken in order to obtain an improvement 
in the technical and economic results of maintenance work. 


At the last Congress held in 1922, the 
American delegates presented some very 
interesting reports on question II, touch- 
ing the principle of « rational manage- 
ment » of the work of maintenance of the 
superstructure, and certainly other inter- 
esting details will be added during the 
discussion of the question that has been 
placed on the agenda for the 1925 Session. 

Some European administrations appear 
tc be animated with the desire to profit 
by all the progress realised in this res- 
pect in all the working departments of 
the railways. There seems to be no doubt 
that some of the methods of organisation 
in the workshops might be applied to 
work in connection with the construction 
and upkeep of the track, if suitably ar- 


ranged. Though the conditions of work 
in the shops and on the permanent way 
are very different, the modern organisa- 
tion in the former makes it possible to 
find a few elements that could with ad- 
vantage be applied to the latter, even in 
open country. The particulars to hand, 
however, are not sufficiently concise to 
enable us to determine to what degree it 
would be possible to put into practice 
for track maintenance the scientific prin- 
ciples that have been adopted in the work- 
shops, and what results might be expected: 
It is evident, however, that some railway: 
administrations are taking interest in this’ 
matter. ; 
The study of, as well as the improve- 
ment in the methods in vogue exercise a 
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marked influence on results from the 
point of view of the principles of econ- 
omy in the work. Also with regard to 
the upkeep of the superstructure, this 
economy in working has a fertile ground 
to operate on, especially in the method- 
ical distribution of maintenance work by 
applying the system of general relaying 
or repairing to the superstructure or its 
adjuncts. 

The fundamental conditions for econ- 
omy in upkeep work are: procedure ac- 
cording to programme, establishment of 
a budget of costs, organisation and meth- 
ods of working, as well as efficient super- 
vision. 

Considering the diversity of mainten- 
ance work, especially on account of the 
frequency of unforeseen occurrences, it 
is hardly possible to constantly keep to 
all the details in a pre-arranged pro- 
gramme. Nevertheless, as regards -im- 
~ portant work which has to be systematic- 
ally dealt with, it is necessary to fix up 
beforehand a programme determining 
the total extent of the suggested oper- 
ations. 

It is on the basis of a programme of 
the work to be done that a budget can be 
established as regards the cost and valu- 
ation, as much as concerns the importance 
of the labour required as from the point 
of view of the quantity of material neces- 
sary for the replacement of that which 
is worn or scrapped. As regards work 
of less importance, it is advisable also to 
determine as far as possible the extent of 
the work, so as to be able to calculate be- 
forehand the number of men necessary to 
follow up and supervise the operations. 


This programme, once arranged, serves as - 


a base for the budget, which should be 
prepared with all possible care, especially 
for big undertakings which are under the 
control of the higher officials. 

In order to establish these budgets of 


costs, it is necessary to know the expense 
involved in each of the operations of 
which the work consists, as their exact 
costing constitutes an important condition 
as regards economy. 

A close examinaion of the operations 
relating to the maintenance of the super- 
structure shows that in the list of this 
class of work there are ceriain operations 
which may be called elementary, and 
which may crop up independently, or are 
included in the total of more complex 
operations. 

For instance, the ramming of sleepers 
is an elementary operation of this kind, 
which may happen independently in the 
ordinary course of maintenance work, or 
else is eventually included in some other 
more complicated operation such as ad- 
justing the level of the track, etc. It is 
therefore necessary in the budget of costs 
relating to the work, either accomplished 
by the permanent staff or by contract, as 
well as for supervision, to know the value 
of these units, both elementary and com- 
plex, that can be estimated for. 

Elementary wnits of which the more 
complex operations are composed should 
be easy to estimate, and expressed in such 
a way that their description leaves no 
room for doubt. A more detailed split- 
ting up of these fundamental units into 
still simpler elements would not be of 
great value as far as the ordinary mainten- 
ance work is concerned, and this circum- 
stance brings to light the difference be- 
tween work on the open track and that 
in the workshops. On the other hand, it 
is still necessary also to weigh up in addi- 
tion to the elementary operations those 
that are more complex, and which crop 
up independently. In this respect it is 
necessary that the estimates should include 
for the requirements of the general budget 
the costing of the more complicated oper- 
ations, such as the repairs required for 
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the track as a whole according to various 
graduations dependent on local condi- 
tions, kind of rails, ete. The value of the 
operations is measured by time, that is 
to say in hours of work, brought down 
to a unit of measurement, determined and 
fixed beforehand. 

Such a list of elementary and complex 
operations is shown in appendix A, taken 
from the list of units of work used for the 
above mentioned purpose on the Czecho- 
Slovakian State Railways. 

The amount of work done at each oper- 
ation evidently varies considerably accord- 
ing as the gangs are made up of experi- 
enced or inexperienced workmen engag- 
ed on the different classes of work, the 
kind of tools used, and especially as re- 
gards the methods adopted for doing the 
work. 

For a normal amount a comparison may 
be made with a normal gang expert in 
this class of work, using the most appro- 
priate tools, and according to the best 
methods. Though both the economic and 
technical interests necessitate a constant 
iniprovement in the methods of working, 
it is always advisable to standardise or 
co-ordinate the best known methods, and 
to see that they are applied in mainten- 
ance work, so as to avoid the use of less 
perfect ones. Such a co-ordination of 
working methods should not, however, put 
a brake on the inventive talents and efforts 
put forward by the supervisory officials 
to improve the manner in which the 
work is done, but should rather be an 
assistance to the practical regulations laid 
down for doing the work, and the door 
should always be left open for-more per- 
fect methods which are not always those 
known as « standard ». 

It is evident that for the work to be done 
economically it is important to decide on 
the best means which give with the mini- 


mum amount of labour the best results 
from the technical point of view. 

It is only by forming a base on fixed 
methods that the value of each of the oper- 
ations can be arrived at, either in the 
workshops or better still on sections of 
line that are in the hands of specialists 
for testing purposes. 

Tabulating such statistics, however, the 
usefulness of which is recognised by num- 
erous railway administrations, necessi- 
tates careful watching over a long period, 
but the resulting economic and technical 
advantages largely repay the necessary 
labour and expense involved in establish- 
ing and administrating the statistics relat- 
ing to the work. 

The Czecho-Slovakian State Railways 
arrange their sequence of operations relat- 
ing to maintenance of the track according 
to the table shown in appendix B, based 
on observation of the operations in cur- 
rent working in the midst of most adverse 
conditions, standardising for current 
operations and frequently repeating the 
normal methods, as well as the new results 
according to the various sections of the 
line where conditions are similar. These 
methods of working should be described 
as briefly as possible, but in the clearest 
possible way, and where a description of 
the operation itself is not given, the 
amount of labour is stated, which in cer- 
tain odd cases, such as hurrying on the 
work, may be added to the existing staff. 

This document is also used in super- 
vising the work, the distribution of which 
should be arranged so as to be under con- 
trol in as large a degree as possible. 

In order that the work done by the 
gangs shall be properly supervised, forms 
relating to it liave to be filled in by the 
gangers themselves. A sample of this 
form, as used on the Belgian State Rail- 
ways, is shown in appendix C, and the 
way it is filled up in appendix D.. This 
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form is arranged so as to help in prepar- 
ing statistics, as well as to give informa- 


tion relating to the different results ap- 


pertaining to the work, 

In order to control some of the more 
important operations as regards the super- 
structure, special diagrams and charts 
are also in use on many railways. The 
graphical representations of maintenance 
work are very valuable documents as re- 
gards the programme to be arranged and 
the supervision necessary. Generally 
speaking these charts have for their 
objects : 


1° To represent the programme of im- 
portant operations which should be done 
to the track during the current year, such 
as repairs to the superstructure or to the 
permanent way, renewing — according to 
requirements, — the fundamental ele- 
ments of the latter, general relaying, as 
well as repairs required after inspection; 
2° To indicate the general progress of 
the work, especially in relation to the pro- 
gramme issued for the purpose; 

3° To show visually by means of a pro- 
perly arranged table the most effective 
means of utilisation of labour in relation 
to the extent of the work carried out, as 
much as regards its linear progress as to 
that which relates to the cost of wages; 

4’ To draw attention to those portions 
ef the track which require for their revi- 
sion heavy expense, or to weak sections 
which require frequent repairs. After 
thorough inspection in such cases, the 
supervisors ‘should discover the causes of 
these defects, and take proper measures 
to prevent their recurrence; 

5° To compare the results of work done 
by different gangs; 

6° By the use of a graphical represent- 
ation it is possible in time to arrive at the 
average number of yearly working hours 
required for each kind of operation ap- 


pertaining to the upkeep of the track, and 
by this means settle the budget of costs 
relating to the wages of the workmen. 


These charts therefore resolve them- 
selves into documents used to organise the 
maintenance work of the track according 
to a programme, allowing the possibility 
of controlling the work, and so contribut- 
ing means to economically make use of 
the labour, element. These charts are 
constructed from the report or checking 
book, mentioned above, filled in by the 
head ganger. 

The form on which these charts are 
drawn up on the Belgian Railways is 
shewn in appendix E, and they are filled 
in by the Chief of the Section from the 
information supplied to him from the 
record books of each of the head gangers. 
These charts are made out at the end of 
every fortnight and to a scale of 2 mm. 5 
per 100 m. (7/64 inch per 110 yards) 
longitudinally and 1 mm. (3/64 inch) 
for 10 hours of work vertically. 

The lines are shewn in blue pencil for 
ordinary upkeep work and in red or black 
pencil for other work which is exceptional. 
The work done each month is shewn on 
the charts by a line determined by two 
arrows and across which the name of - 
the month in question is shown. The 
charts for successive years are kept on the 
Section, and by comparing them it can 
be shown to what extent the latter is kept 
in proper repair and also indicate the 
points in the Section which during the 
general revision have necessitated excep- 
tional attention. (In such cases the 
reasons have to be found with a view to 
their being remedied later on. The charts 
will also show those spots which apart 
from the general relaying require special 
attention as far as repairs are concerned. 
In these cases also the cause should be 
found and remedied.) 
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These diagrams also allow the work of 
each gang to be followed and their effi- 
ciency compared up to a certain point. 


The Chief of the Section hangs up in 
his Office the diagrams relating to the 
current year so that they can be easily 
consulted, and the technical inspector 
can with a single glance form an opinion 
of the regular procedure of the work. 
The comparison of the progress made 
also tends to stimulate the work of the 
staff. 

The diagram used for maintenance 
work on the Czecho-Slovakian State Rail- 
ways is shown in Appendix F, and is 
kept by the head of the District. The 
method of using it is shown in a general 
way on the printed sample, repairs to 
the track only having to be added. The 
strengthening of the superstructure, 
general relaying and repairs resulting 
from inspection are shown in different 
colours : blue, green, yellow and red. 

In the preceding chapter a _ short 
account was given of the application of 
some of the principles relating to the 
methodical organisation of work done in 
the workshops and that carried out out- 
side on the open track. According to 
the method work is organised in the 
workshops so should it be done on the 
track so that the actual details of all the 
operations required may be known 
and their efficiency and completeness 
checked. By this means any unnecessary 
time spent will be ascertained and the 
supervision rendered easier and more 
effective, which will naturally increase 
considerably the amount of work done. 

There are other methods that might 
be adopted with a view to giving better 
working results. For instance, greater 
efficiency may be obtained by having 
the repairs to the superstructure done at 
piece work prices or letting it out to 
contractors on pre-arranged conditions. 


Bearing in mind the variability and 
special nature of maintenance work in 
which the safety of the traffic and the 
responsibility in maintaining this safety, 
has to be considered as well as the dit- 
ferent conditions of work and wages 
existing in each country, it is not pos- 
sible to give a categorical answer to the 
question of which method is really the 
most effective or the most advantageous 
from the technical and economical points 
of view, as regards work done by the day 
work system, by piece work, or by con- 
tractors. 

The Belgium State Railways are of 
opinion that the whole of the work relat- 
ing to the superstructure may be let out 
on contract. 

The Italian State Railways have 
obtained the best results by letting the 
work out at the same time keeping an 
uninterrupted and close supervision to 
see that the contractor employs exper- 
ienced workmen. This administration 
distributes the great seasonal operations 
to contractors who have proved to be 
worthy of confidence and on occasion to 
the co-operative. societies which exist 
there. 

The contract is issued in such a way 
that the administration can, during the 
course of the work, allow the contractor 
to do other work: which is considered ne- 
cessary or leave that out which may be 
found to be unnecessary up to the fifth 
of the value of the contract without the 
contractor being able to claim any spe- 
cial compensation. Additional work 
which is considered necessary is paid for 
at the price laid down in the contract 
and if this is not mentioned in the 
latter it is arranged separately. Material 
is not as a rule included in the contract, 
but sometimes gravel is supplied to re- 
place the old ballast. : 

The contractor is expected to furnish 
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the necessary tools and mechanical 
appliances. 

Sometimes the Railway A'dministra- 
tions in special cases loan tools to small 
contractors, who however are expected to 
pay for their use, loss, or any damage 
done to them. Transport of material 
from the nearest railway station to where 
the repairs are to be done is at the con- 
tractors expense. The latter is also res- 


ponsible for the safety of his men whilst - 


the administration supervises the work 
done according to the terms of the con- 
tract. This control and supervision are 
in the hands of the railway officials 
appointed for the purpose who take 
note of the progress of the work and-are 
empowered to stop it if it is not being 
properly done. The administration also 
passes the work as soon as it is finished. 

The Swiss Federal Railways propose 
-.to repair the superstructure at piece work 
prices, either by contractors or by gangs 
of experienced workmen chosen from 
those who have been pensioned off but 
are still capable of working. 

From the particulars received it would 
seem that outside the railways mentioned 
above no other administration employ 
contractors for doing their work. 

On the other hand railway companies 
frequently allow their own workmen to 
do work which it is easy to estimate and 
supervise at piece work prices. 

Generally speaking we may say that 
amongst the objections raised against 
allowing contractors to do the work are 
the following : uncertainty as to the na- 
ture of the operation, expensive super- 
vision, occasional inferior quality of the 
work, uncertainty as to the conditions 
on which the contract is based especially 
as regards the pricing of each separate 
operation, the more or less danger, or at 
least probability, of accidents or injuries 
occurring to strange workmen by the 
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passing trains, the complications in cal- 
culating the value of the operations, 
especially as is frequently the case, other 
work, the necessity for which had not 
been foreseen, crops up unexpectedly. 

On the other hand an advantage lies 
in the fact that the work is more rapidly 
done, the contractor having greater 
liberty in the choice of labour can in 
consequence get more out of it. 

Some of the drawbacks however men- 
tioned above may in favourable circum- 
stances be turned to good account espe- 
cially as regards the quality of the work. 
An experienced contractor that can be 
relied upon, who is equipped with suit- 
able tools and mechanical contrivances, 
and has an experienced staff of foremen 
and workmen, can generally obtain not 
only quicker results but also a better 
class of work than that usually done by 
the permanent staff. 

Maintenance work that is well organ- 
ized especially as regards the utilization 
of correct methods in doing it as men- 
tioned above, and also basing it on de- 
tailed statistics relating to costs and esti- 
mating the latter as closeley as possible, 
results in doing away with many of the 
objections to letting out to contract re- 
pairs to the superstructure. If there 
were no particular difficulties to sur- 
mount, such as the question of giving a 
guarantee by the Railway Administra- 
tions for any accident happening to 
strange workmen, and generally that 
relating to insurance against accidents 
according to the legal requirements of 
each country, there is still the grave 
objection which cannot be minimized 
that letting out work to contractors ne- 
cessitates a very active and consequently 
costly supervision, beyond the absolute 
good faith one may have in the con- 
tractor. 

In order to obtain favourable results 


1742 
1-A—148 


it is also necessary to arrange, in agree- 
ment with the contractor, as full an 
estimate and price list as possible, and 
containing, above all, the particulars re- 
lative to the payment for work done, as 
well as arrangements to cover reductions 
or increases in wages, guarantee of the 
quality of work for a certain period 
after completion, conditions of accep- 
tance, regulations for safety, arrange- 


ments relating to the supervision and. 


control; in addition there is the question 
of penalties, arrangements in case the 
contract should be broken, unloading and 
loading material and tools, technical 
regulations relating to the method of 
working, etc. 

When taking into account the advant- 
age or otherwise of doing the work either 
by permanent staff or by contract, par- 
ticular importance must be attached to 
the conditions relating to work in each 
country, as well as the question of wages 
and the insufficiency or super-abun- 
dance of labour and its quality. 

The importance of the work that may 
be entrusted to a contractor in the most 
favourable cases, appears to be governed 
theoretically by the number of workmen 
on the permanent staff, that is to say 
those engaged in work which will occupy 
them without interruption all the year 
round and should not be interfered with 
even for the sake of the railway company 
being independent of contractors. 

It follows from this that the work let 
out to contractors can only be that de- 
pending on the season; for instance, re- 
laying the superstructure and the track 
and the general renewal of ballast, 
sleepers, rails, continuous revisions, etc. 

With work of greater importance it is 
possible for the contractor to make more 
complete use of mechanical contrivances 
which as a rule cannot be done when the 
work is in the hands of the permanent 
staff. 


With the latter method, especially 
when dealing with railway work of les- 
ser importance, mechanical contrivances, 
which are very expensive (such as the 
« Scheuchzer Weeding Machine »), could 
not be used with economy. By allowing 
the contractor to do work of greater im- 
portance to the superstructure the high 
costs due to supervision and inspection 
of work are compensated for by the eco- 
nomical advantages gained. 

An increase in work done may be 
obtained by the bonus system, based on 
giving bonuses for better results. From 
the particulars furnished by the Railway 
Administrations it appears that some of 
these give piece work prices for certain 
definite work, whilst others, acknowledg- 
ing the impetus obtained by giving bo- 
nuses in order to obtain a greater output, 
propose to introduce the system. 

The present system of allocating bo- 
nuses does not appear to be established 
on any rational basis. 

The Belgian State Railways give 
higher wages for work that must be done 
at greater speed such as may happen for 
instance in case of railway accidents, or 
in case where danger might arise if 
there were any delay in carrying out the 
work. 

The Dutch State Railways give special 
remuneration for increased speed of 
working, such as when the track is re- 
newed, it being understood that for 
about a week the work is done in the 
ordinary way, when the average output 
is adhered to, after which a contract 
price for the remainder is arranged. By 
this means ‘an increase in efficiency in 
labour of about 25 % has been obtained. 

The Italian State Railways, which be- 
fore the world war allowed bonuses, 
stopped them later, but intend reintro- 
ducing them based on principles relating 
to the scientific management of the work. 

The Swiss Federal Railways are giving 
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the bonus system a trial in such a way 
that according to the experience acquir- 
ed, a settled maximum amount of work 
has been determined for any increase on 
which a bonus is allowed. 

A bonus system presupposes a precise 
fixing of the fundamental amount of 
work that should be done compared with 
that which is actually obtained. A sure 
base on which to establish this system 
consists in keeping exact statistics relat- 
ing to the work mentioned above, and 
which include the normal amount of 
time required for each of the operations, 
elementary or complex. 

An intelligent appreciation of the 
work that should be done and the allo- 
cation of suitable bonuses should take 
into account involuntary losses of time, 
due for instance to the traffic. 

There is reason to consider as « nor- 
mal work achieved » the net amount 
turned out, such as that given by an 
average gang on the main line, in doing 
the work during the suspension of traf- 
fic or during the time between trains. 
For each operation consideration should 
be given to the amount of time that 
should be subtracted from the effective 
working period, for involuntary losses 
caused by the dependence of the work on 
the traffic (delays to service trains, 
interruptions in the work due to 
trains, etc.). 

These losses of time are greater on 
lines with the largest amount of traffic, 
and can be estimated in bulk as a per- 
centage in relation.to the total time taken 
for each line separately, or by compar- 
ing the actual particulars that are noted 
in the head ganger’s report book. The 
bonus system, though offering certain 
economic advantages, necessitates, how- 
ever, that the quality of work performed 
should be very closely supervised. 

Obtaining the greatest amount of 
work in a certain time is favoured by 


the mechanical contrivances and installa- 
tions partly taking the place of manual 
labour. 

Above all it is necessary, in order to 
economise time, to have rapid and cheap 
means of transport, both for men and 
material, to the spot where the work is 
being done. 

For the transport of smaller quantities 
of material, the Belgian State Railways 
use small cars called « diplorys ». 

For trial purposes the Czecho-Slova- 
kian State Railways are using, for the 
transport of men and heavy and light 
material, a system of motor car arranged 
with a two cylinder four stroke engine, 
the cylinders being opposite each other, 
and giving 14 gross H. P. at 4300 to 
1 400 revolutions. The diameter of cy- 
linders is 90 mm. (3 9/16 inches) and 
stroke 120 mm. (4 3/4 inches). This 
engine is placed under the floor of the 
car, the lowest portion being at least 
150 mm. (5 7/8 inches) above the rail 
level. 

The area of the surface which can be 
loaded is about 27.98 square feet, and 
as it stands 2 ft. 5/8 in. above the rails, 
it can be worked without trouble. 

The transmission has two speeds, both 
for forward and back, and the maximum 
speed is about 19 miles per hour. 

The drive is transmitted to the axle 
through a chain, and the vehicle is pro- 
vided with mechanism to raise and turn 
it round its vertical axis. When empty 
it can be easily lifted offi the track in 
about one minute. Its weight is about 
2650 Ib. and the car is useful to distri- 
bute material along the line during re- 
pairs to the superstructure, or general 
relaying of greater importance. 

Its power is such that it can be 
coupled up to an ordinary wagon loaded 
with 13 rails 41 feet long, weighing 
142 ecwts., and containing 12 workmen 
of a total weight of 18 ewts. making in 
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all 140 ewts., and is able to ascend 
gradients of 1 in 70 at a speed of about 
149 miles per hour. It can be stopped 
in a distance of 100 to 165 feet. The 
results obtained up to the present have 
been reported as quite satisfactory. 

The Swiss Federal Railways also use 
motor lorries for the transport of work- 
men and light track material. The 
motor is placed in the centre of the floor 
of the lorry, leaving space on each side 
for the men, and an ordinary small 
wagon or a « diplory » can be coupled 
to it for the transport of heavy material. 
The results so far are said to be encou- 
raging. 

It is evidently better for the transport 
of large quantities of heavy material, to 
use special service trains, especially on 
those lines where traffic is heavy. 

By this means, and the use of special 
wagons for the distribution of material, 
especially ballast on the track, as. well 
as arrangements ‘for unloading material 
on the spot, sensibly increases the 
amount of work done in the time. 

The use of mechanical devices has not 
up to now proved a serious competitor to 
manual labour. 

Numerous Railway Administrations 
are considering the question of substi- 
tuting mechanical appliances for manual 
labour, but judging from the particulars 
received, not one of them is yet able to 
give a definite answer as regards the 
general advantages of mechanical appa- 
ratus. 

The Italian State Railways state, how- 
ever, that they use a complete system of 
mechanical devices known as.the « Collet 
Workshop ». 

This arrangement is known to offer 
great advantages for repairs to the super- 
structure, to the track, and for general 
relaying of a wider scope. When it is 
applied, however, to shorter sections, or 
to current upkeep work, there is not 


sufficient to keep all the apparatus em- 
ployed, and in such cases the Railway 
only uses the mechanical rammers. 

The German State Railways use pneu- 
matic rammers to a large extent. These 
are composed of an air pump worked by 
a 4 H. P. benzine motor, and having two 
hammers joined to the air pump by 
short pipes. This pump is fixed on a 
frame 6 ft. 11 1/2 in. long and 1 ft. 3 in. 
wide, which when the work is in pro- 
gress is placed outside the track on the 
ends of the sleepers, and may by drawn 
by a chain along the track from sleeper 
to sleeper, according to requirements, 
and so that it does not interfere with the 
running of trains. Its height is 7 3/4 
inches, and when required small wheels 
can be fitted to enable it to run on the 
rails, resting on the track in a position 
perpendicular to the latter. The ham- 
mers give 1400 blows per minute, and 
the weight of the apparatus is 232 to 
242 |b., and that of the two hammers is 
77 to 101 Ib. The consumption of ben- 
zine varies from 10 1/4 to 24 1/2 pints, 
and oil from 1 1/4 to 3 1/2 pints, for 
eight hours’ work. 

The mechanical rammer gives a large 
number of gentle vibratory blows insuf- 
ficient to break the ballast, but on the 
other hand shakes it up so that the bed 
is uniformly compressed. The bed of 
ballast produced mechanically below the 
sleepers is more perfect and conse- 
quently more durable, so that mechanical. 
ramming need not be so often repeated 
as that done by hand. 

The wear of the ballast and sleepers 
is also found to be less when rammed. 
mechanically, and the advance of the 
work is more rapid, so that for this 
reason delay to traffic during important 
work is much reduced. 

In spite of these advantages, the gen- 
eral use of mechanical ramming has not 
become popular as far as we can judge 
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‘from the communications received, due 
probably to the, as yet, imperfect con- 
struction of these tools and their high 
price. Though the technical literature 
on the subject gives the economic value 
of mechanical ramming at 40 % above 
manual labour, this statement is not 
readily accepted by numerous adminis- 
trations. The Swiss Federal Railways 
for instance have obtained at the most 
from mechanical ramming an advantage 
of 20 %, and according to the Italian 
State Railways the economy realised 
cannot be said to be of much impor- 
tance. 

Amongst the other mechanical devices 
that give good results may be mentioned 
drills for sleepers and for screwing up 
the coach screw. The tools for replacing 
the rails in their normal position after 
creeping, as well as the lifting jacks 
which automatically hold the track up in 
position, are indispensable for all impor- 
tant track work. 

The Swiss Federal Railways use the 
Scheuchzer weeding apparatus with 
good results. 

For important continuous work, such 
as repairs to the superstructure, etc., it 
is advisable to use the complete outfit of 
mechanical apparatus, including adzing 
machines. 

In general relaying or when a large 
number of sleepers have to be renewed 
mechanical ramming gives good tech- 
nical and economical results. As a rule 
in order to obtain a favourable effect 
from mechanical contrivances it is ne- 


cessary that they should be efficient, 
relatively cheap, and easy to repair (as 
far as possible the various parts being 
made to gauge with a view to the easy 
replacement of those that are worn). 
Technical and economical results in 
getting the work done are also influenc- 


‘ed by many other methods made use of 


by some Railway Administrations, such 
for instance as that of periodically gaug- 
ing the actual state of the track by means 
of suitable apparatus (the Swiss Federal 
Railways use the Dorpmiiller apparatus). 

Setting out the run of the track by 
means of fixed marks is to be recom- 
mended for main lines especially those 
of a sinuous and complicated section. 
The fact of providing the track with 
fixed gauge marks makes its upkeep 
easier, by reducing the expense of stak- 
ing out the run of it, a necessary opera- 
tion when important repairs are in pro- 
gress. 

This marking out of the run is chiefly 
used on the German Railways, and was 
introduced later on the Czecho-Slovakian 
Railways when repairing their main 
lines. 

Finally, amongst the other measures 
having for their object increased effi- 
ciency in working should be mentioned 
the instruction of and training the staff 


and especially that given to the foremen 


by means of special classes. The work- 
men also receive instruction by means of 
lectures and instruction sheets and pam- 
phlets. 


SUMMARY. 


The upkeep of the superstructure 
should be such that after allowing for 
occasional defects it may be safe for 


traffic. 


The method of keeping it in 
repair should generally speaking ensure 
its good condition from. the. technical 
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point of view, and from the economical 
point of view prevent as far as possible 
premature renewal of material, as well 
as working losses. 

This method necessitates the super- 
structure to be examined methodically 
according to plan at fixed periods the 
length of which depends on circum: 
stances and the repairs should be pro- 
ceeded with in such a way that the con- 
trol of the work should be as complete 
as possible and amount done the largest 
amount possible. 

To ensure this the work should be dis- 
tributed in such a way that it falls in 
the most favourable season in the year 
for its particular nature; for instance : 


1. — Continuous revisions, renewals 
the rest of the time being taken up with 
ordinary repairs. 

2. —- It is advisable to arrange a pre- 
concerted plan to systematically study 
and organize special methods for car- 
rying out each of the operations, taking 
for basis well thought out observations 
and exact tests founded on the best 
experience, at the same time taking into 
consideration the value of mechanical 
devices as regards their efficiency and 
capacity. 

3. — It is also advisable to system- 
atically examine the methods and orga- 
nization of the work attached to con- 
tinued renewal of the superstructure, the 
track, the sleepers and the ballast, both 
from a general and a detailed point of 
view so as to improve the technical me- 
thods of working in order to secure the 
greatest economy in labour such as eli- 
minating unnecessary losses in time,ete.). 


4, — It seems possible to adopt the 
principles of rational management in 
work connected with the outside main- 
tenance of the superstructure by making 
use of the known methods in workshop 


practice and adapting them to the par- 
ticular requirements of track work. This 
is 1a question however which requires 
careful consideration. 


5. — From the technical and econo- 
mical points of view the letting out to 


contract of the seasonal superstructure 


work, such as renewals of the latter, the 
track ballast, sleepers, etc., to a con- 
tractor (or else at fixed price) is gener- 
ally admissible on the condition that the 
estimate stipulates exactly the rights 
and duties of both contracting parties, 
that an efficient supervision is arranged 
and that the contractor is thoroughly 
worthy of the confidence of the company 
and has a thoroughly experienced and 
competent staff. 

On the other hand it is not advisable 
to have recourse to a contractor for 
ordinary maintenance work, which 
should be done by the normal gangs of 
permanent workmen who are occupied 
all the year round with their fixed 
duties. 


6. — The payment of bonuses for 
more work turned out is an economical 
measure presenting advantages to both 
employers and employed, but only on 
condition that an effective and close 
supervision over the quantity and qua- 
lity of the work is arranged for and, that 
the bonuses are calculated carefully and 
correctly by comparison with the normal 
amount. 


7. — The use of mechanical devices 
is an advantage for the more important 
superstructure work and offers both eco- 
nomical and technical advantages as long 
as the tools used are appropriate. In 
order however that the economical re- 
sults may be satisfactory, the work 
should be so organized that perfect 
accord exists between the work done by 
hand and that done by machinery. 


Bit'T 
* L-A—153 


APPENDICES. 


List of units of work. 
DESCRIPTION OF UNITS OF WORK. 


I. — Preliminary work 


. Complete inspection of the track in view of general relaying . 


. Staking out, including gauging 


II. — Track material. Manipulation and utilisation 
A. — Ralts. 


. Unloading rails from wagons by hand 


a) on the track, including re them on the banking slong 
the track : : 
b) including placing them in piles along the track 


. Unloading rails from lorries and placing them along the track . 


. Loading rails on wagons. 


a) distributed along the ake Bots 
b) from the piles alongside the track . 


Loading the rails on tip wagons 


a) distributed along the track. 
b) from the piles alongside the track . 


. Transport of rails on lorries without loading or unloading of 
material, with gradients up to 1 in 200 for 1 km. 


. Loading, transport on tip wagons, and unloading an insulated rail . 


a) up to 1 km (0,6 mile) ; 

b) from | to 2 km. (0.6 to 1.2 miles) ; 

c) from 2 to 4km. (1.2 to 2.4 pial ; 
' ad) beyond 4 km. (2.4 miles) 


. Cutting the rails with a saw, SOR the Pdaeb ag for this 
process , Pitas ane 


a) up to weight of 26 is (52. Alb.); 
b) above 26 kgr. to 36 kgr. (52.4 lb. to 72.5 1b.); 
¢e) above 36 ker. (72.5 lb.). 


Appendia A. 


Unit of measure 


l-cut. 
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DESCRIPTION OF UNITS OF WORK. 


8. Cutting the rails by means of a hammer and chisel, trimming up and 
filing the section . Sate eee 


a) up to 26 kgr. (52.4 lb.); 
b) above 26 kgr. to 36 kgr. (52.4 1b. to 72.5 lb.) ; 
c) above 36 kgr (725 1b.), 


9. Hand drilling the rails, including the necessary preparation . 


10. Continuous laying down of rails, using those already distributed 
at the spot. ioe; SIR é 


11. Loading the rails distributed along the track on to lorries and 
transporting to the depot, unloading and piling up to a distance 
of 11 yards from the track for a length of transport. 


a) up to 1 km, (0.6 mile); 

6) from ] to 2 km. (0.6 to 1.2 miles); 

c) from 2 to 4 km. (1.2 to 2.4 miles); 

d) above 4 km., up a gradient of 1 in 200. 
For gradients of 1 in 200 to 1 in 100, increase of ... °/c. 
= — of more than 1 in 100, increase of ... °/o. 


12. Rounding the rail heads with a rounding machine 


13. Turning a rail round in place . 


B. — SLEEPERS. 


~1. Unloading wooden sleepers ees 

th 4 1s unloading only. 

a) on therunning \ ona unloading and distribution on the bank 
tence erou at the spot. 


ae. service 3' unloading and piling in heaps of 50 
pg sa ie! sleepers. 


1s unloading only. 
b) in the yards. 294 unloading and piling in heaps at dis- 
tances up to 10 m. (33 feet). 


Bonus for unloading sleepers recently treated (damp) ... °/o. 
Bonus for discharging fitted sleepers ... %Jo. 
2. Unloading wooden sleepers from lorries, including their distribution 
along the track . oy. Ae ga eae, re ee eae 
8. Loading wooden sleepers into trucks . 
a) distributed along the track 
b) at depots alongside the track. 


4, Loading sleepers on tip wagons. 


| 


Unit of measure. | 


1 cut. 


100 sleepers. 


100 sleepers. 
100 sleepers. 


100 sleepers. 
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DESCRIPTION OF UNITS OF WORK. 


Unit of measure. 


5. Transport of wooden sleepers on tip wagons (without loading or 
unloading of material) up to a distance of 1 km. and gradient of 
1 in 200. She : ; af am war 


6. Loading on tip wagons sleepers distributed along the track, including 
their transport to the depot, unloading, and piling up to a distance 
of 10 m. (33 feet) from the track, on a maximum gradient 
Ole inc OUREMR VP ood Ure. a's oS bs oO FG | ip aC eS ae 

a) up tol km.; 
b) 1 to2 km.; 
c) 2to4 km; 
d) above 4 km. 
For a gradient of 1 in 200 to 1 in 100, bonus of ... %. 
—_ — above | in 100, bonus of ... °/o. 


7. Adzing sleepers (by hand) including tarring 

, 1st for sole:plates ; 

24 for plates; 

3° for holding down plates. 


GC BOLL. sys 


— 


1st for sole plates ; 


b) hard... . . 4 284 for plates; 
3'4 for holding down plates. 


8. Adzing sleepers in the track with a view to rectifying the slope of 
the rails with all their accessories (taking down and putting back). 


9. Hand drilled holes in sleepers. 
a) soft. Drilling through; 


lst right through. 
2>4 to two-thirds of the depth. 


byebard go2. ¥. 


10. Mechanical drilling (piercing system) 
a) soft. Drilling through ; 


{ 1* right through; 
by hard. .: 2 | 2>¢ to two thirds of the depth. 


11. Binding the sleepers at one end with iron strap by means of a simple 
IENEie, oe SEY anh aN A tape cence Cee g Sn mC Dr Ci om en a 
a) at the sleeper depot on prepared support ; 
6) in the track itself, including moving and replacing the 
ballast ; 
c) at the depot, similar to a), but with the press. 


100 sleepers. 


100 sleepers. 


1 surface. 


1 surface. 


1 hole. 


1 hole. 


1 end. 


DESCRIPTION OF UNITS OF WORK. Unit of measure. 
SSS 
_ 12. Fastening down through the holes drilled in the eae acess 

tarring of the cramps .: . avons - Per piece. 
a) in sleepers of hard wood ; 
b) in sleepers of soft wood. 


13. Coach screwing (by nee) in holes drilled in the baa pees 
tarring. . : rae Per piece. 


a) hard; 
b) soft. 


14. Taking-ycramps)\iromyslespers =. o2.0 i etee c Per piece. 
a) hard; 
b) soft. 


15. Taking coach screws from sleepers byhand . ...... . . Per piece. 
a) hard; 
b) soft. 


16. Replacing sleepers by unfitted ones, including double ramming . . Per piece 
a) on main line; 
b) at stations. 
Extra pay for tunnels, metal bridges, and level crossings. 


17. Replacing sleepers as in No. 16, but with sleepers already fitted up. Per piece. 
a) on main line; 
b) at stations, 


Extra pay as in No. 16. 


18. Adjustment of displaced sleepers in run of track, including double 
TAMMING Ty ste eh eta opi nel ta Per piece. 


a) on main line; 


h) at stations. 
Extra pay as in No, 16. 


19. Displacing sleepers perpendicularly to the run of the track, including 
binding, and adzing their carrying surfaces. LR eee 1 sleeper. 


a) on main line; 
b) at stations. 


Iixtra pay as in No. 16. 
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DESCRIPTION OF UNITS OF WORK. Unit of measure. 


aR TS TE 


C. — MINOR MATERIAL. 


1. Unloading minor material from wagons and ee uP to a 


distance of 10 m. (33 feet) from the track . . . . eee 100 ker. 
a) in boxes; 
b) in bulk, 
2. Unloading minor material from lorries and depositing up to a 
distance of 10 m. from the track . ARS ee ane ae 100 ker. 
a) in boxes; 
b) in bulk. 
3. Loading up minor material on wagons from distant depot up to 10 m. 
Trompchertrac lemme wal Gaertn Naira ne ate Gb Ab ek. ernce 100 kgr. 
a) in boxes ; 
b) in bulk. 2 
4, Loading minor material on lorries from distant depot up to 10 m. 
Lrora theca Ck ite 5M wok sic) = 3 ee St Ae ka 100 ker. 
a) in boxes; 
b) in bulk. 
5. Fixing plates or chairs on new sleepers at depot. . . . . . . Per piece. 
rs 1st holding plate, system ... 
g)bolesto-drill 2°4 ordinary plate, system ... 
b) holes drilled be- Ist holding plate, system ... 
forehand . . 2d ordinary plate, system ... 
Bee nepisciogheliplatcsm i) com yee ts, y sh keh ee ss Per piece. 
; ; lst replacing one fishplate. 
a) with four bolts 5 Ona eee pair of fishplates. 
st 18 -- one fishplate. 
b) with six bolts. . na — pair of fishplates. 
Weetpeplaciog bolts, meluding’greasing.- . . 2 «6 . 4 . %s . Per piece. 
8. Replacing defective plates, including adzing the carrying surface of 
sleepers and tarring, and where necessary ae and drilling of 
new holes . SS edema bore ae ae 3.) eee Per piece. 


a) ordinary ; 
b) holding plates. 
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DESCRIPTION OF UNITS OF WORK. 


D. — BALLAST. 


. Unloading stone ballast from wagons . 


( Ist on one side ; 
a) on the track. / 224 on both sides. 


1s unloading only ; 
b) at stations. . 2rd unloading and heaping (outside the gauge 
limit). 


. Unloading stone ballast from tip wagons. - . - - . . - 


1st on one side ; 


a) on the track. 2nd on both sides. 


1st unloading only ; 
bd) at stations. . 2.4 unloading and heaping (outside the gauge 
limits). 


. Unloading gravel, sand and clay from wagons . 


a) on the track et enone sides 
ere 294 on both aoe 


é 1st unloading on one side ; 
EAs ANG 24 unloading and heaping. 


. Unloading, gravel, sand or clay from wagons . 


a) on the track 
(unloading 
only)... 


1st on one side ; 
254 on both sides. 


st } j . 
b) at stations, . 1st unloading on one side ; 


224 unloading and heaping. 


. Loading ballast in wagons, the material being at the sleeper 
level. sree eee er PR Ay 


a) ballast of broken stone ; 
b) gravel; 

ce) slag. 

. Loading ballast on tip wagons . 
a) ballast of broken stone ; 
b) gravel; 

c) slag. 


Unit of measure. 


ms 


més 


m3 


mé 
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DESCRIPTION OF UNITS OF WORK Unit of measure. 


7. Loading ballast on tip wagons from depot by the side of the track, 
including transport and unloading for maximum gradient up to 
Laue PANO" oe Se say ae 5 En” GC Sa UG ea sar eee TS m$ 
a) up tol km.; 
b) from 1 to 2 km.; 
c) from 2 to 4km.,; 
d) more than 4 km. 
For gradients of | in 200 to | in 100, extra pay ... °/.. 
— — above | in 100, extra pay ... °/o. 
8, Transport on tip wagons of ballast, quarry stone, sand, slag, broken 
clay, to a distance of 1 km. (without loading or unloading). m* 
9. Sieving ballast with the fork. . . . Aietax gt book tells. oe m. 
a) to the bottom edge of the Apr 
b) to 15 cm. (6 inches) below bottom edge of sleeper ; 
ce). to 20 cm. (7 7/8 inches) below bottom edge of sleeper. 
10. Sieving the ballast on fixed sieves . . ee Pe a eee m. 
a) to the béttom edge of the essen, 
b) to 15 cm. below bottom edge of sleeper ; 
c) to 20 cm. below bottom edge of sleeper. 
11. Ballast deposited on bank thrown ontrack. . . . . Grae: mé 


12. Complete renewal of ballast, using old material, including ramming 


SIGQDELS Je dat ae .-s HORE i ORL RIO, bart Okt ASE Teas Gy mtv rea ta In. 
a) 15cm. ee sleepers . : m 
b) thickness of ballast under sana 20 cm. 
Loeitioletrianminoromballastsc ty so oe leet) ofp~ie s w.eal eqeseare. m. 
14. Taking away clay residue after sieving, including loading and 
unloading . 
15. Replacing ballast at junctions. . ROP Cr eS NEU ae aon m3 
a) on wooden sleepers ; 
6) on iron sleepers. 
III. — Branches. 
1. Unloading constituent elements from wagons. A t. 
2. Unloading constituent elements from tip wagons . . . se 6 th 


8. Loading constituent elements into wagons . ...... . t. 
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DESCRIPTION OF UNITS Of WORK. | Unit of measure. 
| a SR 6S I TE EE ES SE LE A LT TS TS EE EE 
4. Loading constituent elements into tip wagons . . i... . ti 
5. Fixing support intended for fitting up a simple junction. . . . Per piece. 


a) extra pay for double branch ... %,; 
b) extra pay for English type ... °/o3 
c) extra pay for crossover branch ... °/o. 


6) Fixing a’simple branch (0.9) hier sae Co Per piece. 
a) with wooden sleepers ; 
b) with iron sleepers. 


7. Complete replacement of a simple junction, the new junction being 
put together on the side without unfastening or sorting the 


recovered, material. jo. t.0 4.) ts 12 ae eee ese ace ne er Per piece. 

a) extra pay for double branch ... °/o; 

bd) — — English branch ... %/o; 

¢) —' -— crossover branch ... °/,. 
$3 Replacing ‘the. point. oe. Stone -igeer erent er so er ee Ce Per piece. 
9° Replacing thevcheck rally.” vo ~ . sae acen Ser: ante ee ee ee Per piece. 
10. Replacing’ thechair for the point heels =) sam cleans Per piece. 
11. Unloading branch sleepers from wagons: 

a), wooden ‘sleepers =." - <=. y eee tease es m3 

b) iron BICEPers, Si Wis) i. uses ROO eyL esi! Gye w ON Sateen ae ee t.. 


12. Unloading branch sleepers from tip wagons: 
a) woodenssleepers? % 4:52 Ko tauiann ome enn eee eee m5 


b)-iron’ sleepers? fo. 3-0 Sr et re ee t. 


13. Loading branch sleepers into wagons : 


a) -wooden™ sleepers *\f) cfaeaseketihs baci oc eee ee m* 
b) iron ‘sleepers Jin Ge ee, Me rs ite 8 t. 


14, Loading branch sleepers into tip wagons : 
a) wooden sleepers. 3 s¢ s4.04p 2-9. ee ee ee m* 


b) iron sleepers aes t. 


15 Cartage of wooden sleepers per km. (without loading or unloading 
the matergal)<. 0° FS UU ie Ba cee ee m5 


16. Ramming branch sleepers in ordinary upkeep : 
a) in wool {nese a.) ee ene reece Per sleeper; 
6) in iron’, ayia > A ee Per sleeper. 
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DESCRIPTION OF UNITS OF WORKS. Unit of measure. 


6 SR SR eg ET 0 SS SE EN 


17. Replacing branch sleepers and double ramming. 
SU MBIONROCH MME E (teR 5. taco eee esis RL as is PTs Gy x) ei pere 2s Per piece. 
BUC AP OMe vie a eg ey err a Per piece. 


18. Replacing the frog. 


DURNOOOM Vein et METRE ae ee GT an es Se Per piece. 

pet SOUT OTE igs ited scr Sale - As re ee ce Se a Per piece. 
RUMPLUCTCUSIN OMEN ONIEO So mrmnnn Ese ag = els sf < Te ders ek sy) ae bees Per piece. 
BINED RCI PAPOWELOVEL a teem wei 8s) Sse h ee ee Per piece. 
BinmNOplAcIneMpOlOLiOOlbs Te aeedee eden ear ge wee as Ee Per piece. 
Veeeoplaeinp crossover checks rail We 7.9) =. %  «. 4diaipadyle) siles Per piece. 
Ome ve ACih P\CEOSS VOOSspercelt 5 sa ciel tom 0 ye cee ogeeess La: faire tage Per piece. 


1V. — Upkeep of the track. 


Tee Narn NS CC DEES ee meet mirc mgr feet? oe Welt aligiein Sve Ned lek neu ye te Per piece. 
a) on the old bed; 
b) on the new bed. 


2. Adjustment of square joints (adjustment of eevee) including that 
of the sleepers near the joints. . . ... ES alien Mie 4c Per joint. 


3. Arrangement against slipping of the rails. . . . . ... . Per set 
a) fitting up; 
b) taking down. 


4. Adjustment of the gauge of ‘ie track and the Mos of the rails ou 
means of renailing . . : : Per sleeper. 


DMPA SOLE NINA NENA Chie. cle a ewe 5 5 ts se icl oie 1 m. 
a) with average slewing of 10 cm. (3 *5/4¢ inches) ; 
b) with average replacement of 10 to 20 cm. (3 15/4 to 7 7/ in.); 
c) with a replacement of more than 20 cm. (7 7/g inches). 

Rema Neimennar EnetrArk level: (6. ek ce ee te 1 m. 
a) raising up to 10 em. (3 45/46 inches) ; 
b) raising above 10 cm. 

7. Raising and ramming sleepers near joints that*have sunk. . . . Per joint. 


Restoring the allowance for expansion. jl Says 


. 


Fitting up the joints of insulated rails and ramming under the joints. Per joint. 


. 
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Unit of measure. 


DESCRIPTION OF UNITS OF WORK. 


V. — Reconstruction of the superstructure. | 


1. Staking and marking out the run ofthe track. . .. ... . m. 

2. Forming the bed for the deposit of ballast. . . . . . .. | m. 

3. Transport, loading unloading and stacking ofrails . . . . . . t. 

4. — —_ — — sleepers,.cekem or ots ime 100 sleepers. 

5. -- — — oe minor material. . . 100 kgr 

6. Transport, loading, unloading and piling of ballast . . . . . ms 

(be — — — — material taken from 

the track 

8.“ Rounding the rails (cintrage): © 0-72)" > a eee m. 

9, Fixing plates, chairs, etc., on sleepers . Oe. Mat, Se per sleeper. 
10. Work preparatory to fixing the track at the side. . . . . . . m. 
11. Fixing up the framework of the new track at theside . . . . . m. 


12. Reconstruction of the track properly so called, including slewing 
over the framework of the new track from the side, raising and 
trimming up the new track so that trains may pass over at normal 


speed m. 
13. Reconstruction of the track properly so called, including fixing the 
new track in its final position, raising and trimming the new track 
so that trains may pass over at normal speed . . . . .-.. . m. 
14. Adjustment of the level and complementary trimming of the track in 
the interval allowed before the work is definitely handed over. . m. 
15. Sorting ‘outimecoyvered ‘material’ Sy anus eet ieenne te t., kgr., m5, 
16. Various supplementany worlcy., Signs. acc p eng) memati ene eee 
VI. -- Various items. 
1. Spacing out the sleepers and marking their exact positions with 
colour’ on the:rails t/q i 7% Con scaeceh ie ttc ee m. 
2. Increasing the number of sleepers m. 


1st rails 9 m. (29 ft. 63/gin.) long; 
a) one sleeper .2™4 rails 12 m. 50 (41 feet) long; 
34 rails 15 m, (49 ft. 24/2in.) long. 


1st rails 9 m, long; 
b) two sleepers 2"1 rails 12 m. 50 long; 
34 rails 15 m, long. 


1st rails 9 m. long; 


c) three sleepers | 294 rails 12m. 50 long; 
3" rails 15 m. long. 
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' DESCRIPTION OF UNITS OF WORK. 


3. Making ballast by hand. 


a) hard ballast ; 
b) soft ballast. 


. Getting and loading up ballast at quarry 
. Joining up of frozen parts by wedging . Boer aE 1s ys 
up to 10 mm. (3/8 inch) ; 


a) introduction and fixing of wedges eave 10min 


b) extraction of wedges and re-arranging track. 


. Weeding the ballast. 


a) from ballast of broken stone. ; 
b) from gravel ballast. 


Cleaning the ditches along the track after inspection on the spot. 


Remarks : 


The procedure of tabulating the work mentioned above in the special 
pocket books should be made in such a way that the examination of how 


to obtain a certain uniformity in the reports, a list of instructions has 
been provided for the use of the chief gangers relating to the description 
of the work done. 


The following is an extract from these instructions : 


VII. — Relaying the superstructure. 


1. Staking and marking out the run of the track. 


Note : 

Menginwomseciionwirom jim... to Kkmy....6 «.- ==) ..5 km. 
— SMANe CUPYOS3) wi! ph aye «soa s=reet km. 
ae SE ROUMNG Ss trAIo Ota) Wea hae oe 8 P=" nl, TH, 


Number of fixed boundary posts put up. 


2. Building up the framework of the new track at the side. 


Note: 
Type of the new track 


Number of sleepers in hard or soft Aa with ae Siales: sain) 
plates, etc. PEGs Wohi ioe. 


Length of section from = pena bO ai hos oe See 


the work is progressing can be easily made. With this object, and so as » 


Unit of measure. 


15 


1728 
I-A— 164 


‘saynuly | “sanoy | ‘soynuiyy | “sano 
‘arnseoul 
*yIOM JOM “WOISTAIOdNS 10,7 jo 
yop 


sanoy Jo Jaquinyy 


‘HNOG WHOM dO LNOONV TIVNYON 


‘gq cipueddpy 


“Us YIOM 


jo 
‘AUNGHOOUd 10 GOHLAN IVNUON, 
Jequinu 


yeus10N 


“MuoM AO SSVI‘) 


‘YIOM JO SSLTO oY] JO “0 


"YOM 94} 0} BHulejas sonsizeys 


I-A— 165 
Appendix C 
LEED GG 0 bE 2 CNC ATG) ERGY a 8 [°° ae OREN een: Wan Pie, sg Se OE > SS ocean 
\ DHT ae ee a ee State of atmosphere 


Ganger-days 


Numbers PARTICULARS OF WORK. 8 ose 2S 
of units Quantity, nature, place. es e Se5iB2 2] 3 

composing ABSENCES for holidays, with pay, Wren Gite tise OTs . ale a Bo] 
gang. and injuries in service. Zu BEG! Ro] 2 


Ss 
4 iae3 
I 
it 


sf 
— 
aa 


Tora. 
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Appendia C. 
Return of interruptions in working. 


Number INTERRUPTION | = vi 
of NATURE anv CAUSE or InTERRUPTIONS. 62 
units From to ee 

TOTrAES. shar | 

a RR 
SUPPLEMENTS. | ABSENT, Sick, DETACHED, RESTING. 

sues CAUSES. Bron) to | ee CAUSE. 

of units, of hours. } of units. | 

TOrALp sees | | 
DS 
Ganger’s remarks, if any. 
DATED) 2.5.0 Jibs oy: eee en 


Ganger, 
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Appendix D. 


Rules for filling in the report books on the Belgian State Railways. 


FILLING IN THE REPORT BOOKS. 


ARTICLE 1. — These note books must be 
filled in daily by the Chief Gangers or Fore- 
men, and are supplied in various colours, as 
follows: 


Brown, for gangs of | 
undermen-:22 032s." Paid on the account of 
Pink, for skilled work- | the ordinary budget. 


CRC com ge be ne ah 

Grom, for pane (at Paid on account of the 

undermen ..,....... pC arg eee ee 

: budget for order work, 

Blue, for skilled work- Grit totrecoverable 
TDN oA Ne ae eee expenses.” 


These note books are made up’ once a fort- 
night. 


‘ 


PARTICULARS OF STAFF. 


ARTICLE 2. — The composition of the bri- 
gade or gang to which ‘the report book has 
reference is clearly shown on the first pages 
of the book, which give a list of names and 
particulars. 

When a workman joins the gang in the 
course of any particular fortnight, his name is 
entered after the others, and in the « Remarks » 
column is written after his name: « Started 
fice Mian Pe eae = Ofte Se SY > 

In case a workman leaves definitely or tem- 
porarily, his name must not be struck off the 
list, his absence being accounted for in the 
columns for that purpose in the pages to the 
right of the note book. 

The normal number of ganger-days taperiby 
ed at the head of the first. page is the number 
of ganger days (including the head ganger) 
to which the gang is entitled according to its 
composition. 


It should be noted that if a workman in the. 


course of his general work, has to do part of 
his duties digging, etc., and the remainder at 
some other occupation (for instance, as gate- 
keeper) he must not be included in the cal- 


¢ 
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culation of the normal number of ganger-days 
except for the actual time he has worked for 
that particular gang. 


DAILY REPORTING. 


ARTICLE 3. — The workmen are listed in 
the daily reports under a number, by which 
they figure in the composition of the gang. 


ARTICLE 4. — On the left hand side of the 
daily report is inscribed: 


1° The normal number of men supplied for 
the work on the section entrusted to the gang; 
- 2° The assistance furnished by the members 
of the gang to help a man classed as « un- 
skilled workman >». 


ARTICLE 5. — At the head of each daily 
report the head ganger or foreman must state 
the number of man-days on the day in ques- 
tion, his gang has completed compared with 
the number of ganger-days that he is normally 
entitled to. 

He must also as simply as possible state 
the prevailing atmospheric conditions during 
the day, such as fine, frosty, snow, continu- 
ous rain, intermittent rain, fog, up to... . 
o’clock, ete. 

Each horizontal space in column 2 of the 
daily report must relate to one piece of work 
done by the workmen whose individual num- 
bers figure in column 1 of the same space. 

Columns 3, 4 and 5 are for each horizontal 
space divided into two parts, in the upper one 
of. which the working hours before the mid- 
day rest. are indicated, and in the lower posi- 
tion the hours worked afterwards. 

Column 6 shows the number of workmen 
taken from column 1. 

Column 7 gives the product of the number 
of hours debitable as in column 5 by the num- 
ber of workmen shown in column 6. 

Column 8 is reserved for showing opposite 
each horizontal space the number of the arti- 
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ele, and if necessary the nature of this article 
or other abridged indication, showing where 
at the end of the report book the reference cor- 
responding to the horizontal space in question 
should be allotted. 

The allocations should be filled in by the 
chiefs of the section. 


ARTICLE 6, — As regards maintenance work, 
this should be indicated as to nature and quan- 
tity according to the wording stated in the 
appendix. The details relating to other work 
should be short and accurate, both as regards 
nature and quantity. 

It is specially recommended that the time 
devoted to handling, transport, loading and 
unloading of material should be separated 
from the time allowed for the work properly 
so called. 


ARTICLE 7, — The figures representing the 
workmen occupied on the same operation at 
the same time should be grouped together. 

If other men have done the same work, but 
during other hours, they should be shown in 
the following spaces, so that it may be only 
necessary to write « id. » in column 2 « Indi- 
cation of work done ». 


ARTICLE 8, — In the table List of interrup- 
tions in working in the right hand sheet of 
the daily report, should be mentioned all de- 
tails which have interfered with the work, 
especially: 

le Time lost in helping to pay wages; 

2° Time lost in coming and going, in chang- 
ing from one section to another, fetching tools, 
material, etc. ; 

3° Time lost through rain, snow or fog; 

4*.Time lost on account of passing trains 
and shunting operations. This should be es- 
timated in bulk for each day for each gang. 

The time shown on the left hand page 


includes that lost through interruptions to 
the work, and should always be charged to 
one of the jobs referred to on the left hand 
page. 

ARTICLE 9. — In the table marked « Supple- 
ments >», on the right hand page of the daily 
report should be shown all details for which 
additional pay is allowed. 

le Laborious and dangerous work (state in 
columns 3 and 4 the:hours in which laborious 
or dangerous work has been done, mention 
must be made in column 5 of the table) ; 

2° More important functions in the same 
gang, without any indication of the hours in 
columns 3, 4 and 5 of the table. For instance: 
underman ff. chief ganger or assistant fitter 
ff. fitter in the same gang; 

3° Work done after the usual hours or on 
Sunday (complete particulars in columns 3, 4 
and. 5). 


ArRTIcLE 10. — In the table « Absent, 
ill, ete. » should be written: 

le Absent workmen, resting or on holiday 
without pay;_ 

2° Workmen who are ill; 

3° Workmen who have been transferred to 
another job or to another gang. For instance, 
as temporary watchmen, gate keeping, etc., or 
detached as chief ganger in another gang; 

4° Workmen detached to take the place of 
others in another gang. For instance, trans- 
ferred as skilled workman or transferred as 
ganger ; 

5° Workmen engaged oh Work paid on an- 
other account, and to whom afte allotted a 
special report book. 


ARTICLE 11. — The last pages Of the report 
books are reserved for reference to the trans- 
fers made in the gang during the fortnight 
in question, and are filled in at the offive of 
that particular section. 
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Translation of French terms: Ligne de = Line of. — Voie = Track. — Canton n° = Length No. — Courbure = Curve, — | 
continues = Continuous revisions. — Titre = Heading. — Nature des travaux exécutés = Nature of work executed. 
de travail = Amount of work. - Nombre d’heures de travail = Number of working hours, — En partie = In parts. 
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REPORT No. 2 i 


(All countries, except America, the British Empire, 
Switzerland, Italy, Spain and Portugal) 


ON THE QUESTION OF THE EIGHT-HOUR DAY (SUBJECT X FOR DISCUSSION 
AT THE TENTH SESSION OF THE INTERNATIONAL RAILWAY CONGRESS 


ASSOCIATION), (1) 


By Mr. SOULEZ, 


CHIEF ENGINEER, NORTHERN RAILWAY OF FRANCE, (2) 


INTRODUCTION. 


The Treaty of Peace of Versailles. 


Part XIII of the Treaty of Peace signed 
at Versailles on the 28 June 1949, after 
stating that « an improvement of the con- 


-. ditions of labour is urgently required : 


as, for example, by the regulation of the 
hours of work, including the establish- 
ment of a maximum working day and 
week », established, for the promotion of 
such objects, a permanent organisation 
comprising a General Labour Conference 
and an International Labour Bureau. 

The General Conference has to prepare 
proposals, either in the form of « a re- 
commendation to be submitted to the 
Members of the League of Nations for 
consideration with a view to effect being 
given to it by national legislation or 
otherwise », or in the form of « a draft 
international convention for ratification 
by the Members ». (Art. 405 of the 
Treaty.) 

The task of the General Conference is 
defined in article 427 of the Treaty, 
which recommended as of special and 
urgent importance : 


« the adoption of an eight hour day 
or a forty-eight hour week as the stan- 
dard to be aimed at where it has not 
already been attained » (§ 4); 

« the adoption of weekly rest of at 
least twenty-four hours, which should 
include Sunday wherever practicable » 


(§ 5). 


The conditions of labour (§ 4) were 
examined at Washington in 1919, and 
the question of the weekly rest (§ 5) in 
4922, at Geneva. 


Washington Conference. 


The draft Convention relative to the 
eight hour day, adopted by the Wash- 
ington Conference, comprises the follow- 
ing main provisions : 


INTERNATIONAL LABOR 
CONFERENCE. 


ARTICLE 1. — For the purpose of this 


rn 


(4) This question is worded as follows : 
{?) Translated from the French. 
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« The eight-hour day on the railways ». 
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Convention, the term « industrial under- 
taking > inéludes particularly : 


a) Mines, quarries, and other works 
for the extraction of minerals from the 
earth; 

b) Industries in which articles are 
manufactured, altered, cleaned, repaired, 
ornamented, finished, adapted for sale, 
broken up or demolished, or in which 
materials are transformed; including 
shipbuilding and the generation, trans- 
formation, and transmission of electri- 
city or motive power of any kind; 

c) Construction, reconstruction, main- 
tenance, repair, alteration, or demolition 
of any building, railway, tramway, har- 
bour, dock, pier, canal, inland waterway, 
road, tunnel, bridge, viaduct, sewer, 
drain, well, telegraphic or telephonic 
installation, electrical undertaking, gas 
work, waterwork or other work of con- 
struction, as well as the preparation for 
laying the foundation of any such work 
or structure; 

d) Transport of passengers or goods 
by road, rail sea or inland waterway, 
including the handling of goods at docks, 
quays. wharves or warehouses, but ex- 
cluding transport by hand. 


The provisions relative to transport 
by sea and on inland waterways shall be 
determined by a special conference deal- 
ing with employment at sea and inland 
waterways. 

The competent authority in each coun- 
try shall define the line of division 
which separates industry from com- 
merce and agriculture. 


ARTICLE 2. — The working hours of 
persons employed in any public or pri- 
vate industrial undertaking or in any 
branch thereof, other than an undertak- 
ing in which only members of the same 
family are employed, shall not exceed 
eight in the day and forty-eight in the 
week, with the exceptions hereinafter 
provided for: 


a) The provisions of this Convention 


’ 


shall not apply to persons holding posi- 
tions of supervision or management nor _ 
to persons employed in a confidential 
capacity; 

b) Where by law, custom, or agree- 
ment between employers’ and workers’ 
organizations, or, where no such organi- 
zations exist between employers’ and 
workers’ representatives, the hours of 
work on one or more days of the week 
are less than eight, the limit of eight 
hours may be exceeded on the remaining 
days of the week by the sanction of the 
competent public authority, or by agree- 
ment between such organizations or re- 
presentatives; provided, however, that 
no case under the provisions of this pa- 
ragraph shall the daily limit of eight 
hours be exceeded by more than one 
hour; 

c) Where persons are employed in 
shifts it shall be permissible to employ 
persons in excess of eight hours in any 
one day and forty-eight hours in any 
one week, if the average number of hours 
over a period of three weeks or less does 
not. exceed eight per day and forty-eight 
per week. 


ARTICLE 3. — The limit of hours of 
work prescribed in article 2 may be ex- 
ceeded in case of accident, actual or 
threatened, or in case of urgent work to 
be done to machinery or plant, or in 
case of « force majeure >, but only so 
far as may be necessary to avoid seri- 


ous interference with the ordinary 
working of the undertaking. 
ARTICLE 5. — In exceptional cases 


where it is recognized that the provi- 
sions of article 2 can not be applied, 
but only in such cases, agreements be- 
tween workers’ and employers’ organi- 
zations concerning the daily limit of 
work over a longer period of time, may 
be given the force of regulations, if the 
Government, to which these agreements 
shall be submitted, so decides. The 
average number of hours worked per 
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week, over the number of weeks covered 
by any such agreement, shall not exceed 
forty-eight. 


ARTICLE 6. — Regulations made by 
public authority shall determine for in- 
dustrial undertaking : 

a) The permanent exceptions that may 
be allowed in preparatory or comple- 
mentary work which must necessarily 
be carried on outside the limits laid 
down for the general working of an es- 
tablishment, or for certain classes of 
workers whose work is essentially inter- 
mittent; 

b) The temporary exceptions that may 
be allowed, so that establishments may 
deal with exceptional cases of pressure 
of work. 


These regulations shall be made only 
after consultation with the organizations 
of employers and workers concerned, if 
any such organizations exist. These re- 
_gulations shall fix the maximum of ad- 
‘ditional hours in each instance, and the 
rate of pay for overtime shall not be less 


than one and one-quarter times the re-~ 


gular rate. 


ARTICLE 8, — In order to facilitate the 
enforcement of the provisions of this 
Convention, every employer shall be re- 
quired : 


a) To notify by means of the posting 
of notices in conspicuous places in the 
works or other suitable place, or by such 
other method as may be approved by the 
Government, the hours at which work 
begins and ends, and where work is 
carried on by shifts the hours at which 
each shift begins and ends. These hours 
shall be so fixed that the duration of the 
work shall not exceed the limits pre- 
scribed by this Convention, and when so 
notified they shall not be changed except 
with such notice and in such manner as 
may be approved by the Government; 


b) To notify in the same way such rest 
intervals accorded during the period of 


work as are not reckoned as part of the 
working hours; 

c) To keep a record in the form pre- 
scribed by law or regulation in each 
country of all additional hours worked 
in pursuance of articles 3 and 6 of this 
Convention. 


It shall be made an offense against the 
law to employ any person outside the 
hours fixed in accordance with para- 
graph a), or during the intervals fixed 
in accordance with paragraph b). 


‘ARTICLE 14, — The operation of the 
provisions of this Convention may be 
suspended in any country by the Govern- 
ment in the event of war or other emer- 
gency endangering the national safety. 


_ARTICLE 15. — The formal ratifications 
of this Convention, under the conditions 
set forth in Part XIII of the Treaty of 
Versailles of 28 June 1919, and of the 
Treaty of St. Germain of 10 September 
1919, shall be communicated to the Se- 
cretary General of the League of Nations 
for registration. 


ArticLe 18. — This Convention shall 
come into force at the date on which 
such notification is issued by the Secre- 
tary General of the League of Nations, 
and it shall then be binding only upon 
those Members which have registered 
their ratification with the Secretariat. 
Thereafter this Convention will come 
into force for any other Member, at the 
date on which its ratification is register- 
ed with the Secretariat. 


ArticLe 20. — A Member which has 
ratified this Convention may denounce 
it after the expiration of ten years from 
the date on which the Convention first 
comes into force, by an act communicat- 
ed to the Secretary General of the League 
of Nations for registration. Such denun- 
ciation shall not take effect until one 
year after the date on which it is regis- 
tered with the Secretariat. 
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ARTICLE 21. — At least once in ten 
years the Governing Body of the Interna- 
tional Labor Office shall present to the 
General Conference a report on the 
working of this Convention, and shall 
consider the desirability of placing on 
the agenda of the Conference the ques- 
tion of its revision or modification. 


It will be seen, then, that the Washing- 
ton Convention, particularly in articles 2 
and 6, specifies that the limit of eight 
hours per day or forty-eight hours per 
week, or any other equivalent limitation, 
applies to the performance of actual work, 
the period of attendance being subject to 
prolongation, as determined by regula- 
tions, « in the case of certain categories 
of persons whose work is largely inter- 
mittent » (art. 6, § a). 


The period in excess of eight hours, 
applicable to employees (+) whose work 
is of an intermittent nature, must not be 
considered as overtime; only « temporary 
exceptions which may be necessary to 
enable a business undertaking to cope 
with unusual increases of work » are to 
be regarded as overtime (art. 6, § b). 


wv 


Further, by article 5, the Convention 
provides that for a given class of em- 
ployees, the daily period of work may 
vary according to circumstances, the total 
number of hours worked being adjusted 
on an average for a longer period than 
one week. 


If reference is made to the Report of 
the Director of the International Labour 
Bureau, issued on the occasion of the 
6™ session of the International Labour 
Conference, it will be seen that only 


(4) Where mobile staff is referred to, this includes 
drivers, firemen, guards, brakesmen or any other 
grades employed on moving trains. 

Where stationary staff is referred to, this includes 
ll grades other thin the a bove. 


three countries (Geneva, 1924), out of 
those referred to in the Report, have 
ratified the Washington Convention : 
these three countries are Greece, Rou- 
mania and Czechoslovakia. 


Roumania did not undertake to apply 
the Convention until the 1 July 1924 
(art. 13 of the Convention). 

Under the terms of article 12 of the 
Convention, Greece (1) was authorised, 
as regards certain groups of industries, 
to postpone to the same date the appli- 
cation of the provisions of the Conven- 
tion, and announced her intention to take 
advantage of this authorisation. 

Czechoslovakia is applying the Con- 
vention at the present time by virtue of 
a law voted in 1919. 


The other countries referred to below 
have decided that they could not, for 
various reasons, bind themselves by out- 
right ratification of the Convention, but 
they have nevertheless, in varying de- 
grees, undertaken to take steps in the 
direction of limiting the working day to 
eight hours. 

Belgium, for reasons connected with 
international competition, has not rati- 
fied the Convention, but she has none 
the less embodied its provisions in the 
law of the 14 June 1921, which institut- 
ed the eight hour day and the forty-eight 
hour week. 

China has not yet accepted the prin- 
ciple of the eight hour day, and is only 
prepared, as a first step, to contemplate 
a limit of ten hours for certain industries. 

Denmark, while in practice observing 
the principle of the eight hour day, has 
not embodied it in a legal enactment. 


_(4) The information given in this report with 
regard to the regulations in force in Greece was 
supplied by the General Management of the Greek 
State Railways in February 1924. 
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Up to December 1922 this limitation was 
effected by a collective agreement entered 
into between the employers and the Trade 
Union Federation. 

This collective agreement has been can- 
celled and replaced by individual agree- 
ments based on the same principles. 

Although she has not yet ratified the 
Convention, France instituted the eight 
hour day by the law of the 23 April 1919, 
the essential principles of which law were 
reproduced in the Washington Conven- 
tion. 

The Government of the Grand Duchy 
of Luxemburg is considering the possi- 
bility of adhering to the Franco-Belgian 
Convention, which reproduces the terms 
of the Washington Convention. 

Norway, although not yet having de- 
cided to ratify the Convention, has never- 
theless progressively introduced the eight 
hour day and the forty-eight hour week, 


‘as regards periods of actual work, at any 


rate on the railways. 

Since the 1 January 1920 the forty- 
eight hour week has been applied to all 
categories of employees working under 
special regulations which differentiate 
between actual work and mere atten- 
dance, the latter only counting for a 
fraction of the former in calculating the 
total work. 

Holland, by a law of the 20 April 1922, 
amending the law of the 1 November 
1919, substituted the eight and a half for 
the eight hour day, the maximum annual 
period of actual work being fixed at 
2500 hours. 

The new legislation, prompted as in 
the case of Belgium by reasons connected 
with the question of international com- 
petition, is, however, in accord with the 
general provisions of the Convention. 

Sweden, in February 1923, while in- 
troducing amendments on the subject of 
overtime work, prolonged for a further 
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period of three years the provisional law 
of the 22 June 1921, which instituted the 
eight hour day, and which was to lapse 
on the 31 December 1923. 

As regards Japan, we only possess in- 
formation regarding the application of 
the eight hour day to the railways, and 
not to other industries. The railways 
belonging to the State and to private 
companies have not yet completely in- 
stituted the eight hour day, which up to 
the present has not been given the force 
of legal sanction; in a certain number 
of services, however, an analagous system 
has been introduced. 


It is interesting, for the purpose of re- 
cord, to notice here the attitude taken up 
by Germany towards the Washington 
Convention. 

After the Government had decided, in 
1991, in favour of ratifying the Conven- 
tion, the Reichsrat decided, in October 
1922, to postpone any decision on this 
subject. 

In October 1923 a bill concerning the 
hours of labour of workmen engaged in 
industries passed its first reading before 
the special commission of the Reichsrat, 
but was then withdrawn. 

This bill, which derived its inspiration 
from the Washington Convention, was in- 
tended to extend (and at the same time 
to render more elastic) the Goverment 
orders of 1918 and 1919 instituting the 
eight hour day for workmen and em- 
ployees. 

As these orders lapsed in November 
1923, the Government passed a provi- 
sional order which came into force on 
the 1° January 1924, to regularise the 
situation until such time as final legis- 
lation can be passed. 

The provisional order adheres strictly 
to the principle of the eight hour day, but 
it admits a whole series of exceptions, of 
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an extremely extensive character, which 
are explicitly provided for in the text, 
or which can even arise from agreements 
between employers and employed, or 
from decisions made by competent 
authorities. 

Certain provisions of the provisional 
order are, therefore, in opposition to the 
clauses of the Washington Convention, 
so that the limitation of the period of 
actual work to eight hours is now sub- 
ject to very numerous exceptions. 

At the end of the present Report will 
be found a concise analysis of the regula- 
tions with regard to labour at present in 
force on the German State Railways. 


Geneva Convention. 


—__. 


The Geneva Convention (1922) con- 
cerning the application of the weekly rest 
in industrial concerns stipulates, in 
article 2, that the whole of the staff em- 
ployed in such concerns shall be allowed 
a rest of at least twenty-four consecutive 
hours in each period of seven days. 

According to the Report presented by 
the Director of the International Labour 
Bureau to the International Labour Con- 
ference held at Geneva in 1924, the Con- 
vention relative to the weekly rest has up 
to the present been ratified only by Rou- 
mania (18 August 1923) and Czechoslo- 
vakia (31 August 1923), out of the coun- 
tries dealt with in the present report. 

In Greece and Poland Parliament has 
authorised the ratification of the Con- 
vention. 

The Dutch Government has recom- 
mended the ratification to Parliament, 
and has introduced a bill reserving to 
the Crown the right to ratify this Con- 
vention. 

In Belgium, Denmark and France the 


Government has drafted a bill approving 
ratification. 

Japan has decided not to ratify the 
Convention for the present in view of the 
fact that in the majority of industrial 
concerns it is the custom to allow only 
one or two rest days per month. 

In Poland the Convention, the ratifi- 
cation of which has been authorised, has 
actually been put into effect under cer- 
tain legislative provisions concerning 
working hours. 

In Roumania the régime contemplated 
by the Convention has been in existence 
since 1910, in which year a law was 
passed instituting the weekly rest day. 

In Sweden the Government and the 
Parliament have apparently not yet de- 
cided to ratify the Convention, but they 
are considering the possibility of gen- 
eralising the weekly rest. 

The Czechoslovakian law relative to 
labour conditions (19 December 1918) 
provides that a weekly rest of thirty-two 
consecutive hours shall be allowed to all 
employees, preferably including Sunday; 
and, in enterprises in which work is con- 
tinuous, arrangements must be made 
whereby each employee is given a Sunday 
rest at least once in every three weeks. 


Former regulations. — Conse- 
quences of the adoption of the 
eight-hour day. 


It appeared to us that it might be use- 
ful, after having indicated the position 
in each country as regards the Washing- 
ton and-Geneva Conventions, and before 
studying the regulations at present adopt- 
ed by the railway industry in the various 
countries, to note the principal charac- 
teristics of former regulations, whether 
such regulations have lapsed or are still 
in foree, and to remark the methods by 
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which the eight hour day or the weekly 
rest has been substituted for a different 
régime formerly existing. 

This will enable us, as regards certain 
countries, to indicate the additional ex- 
penditure, in men and money, necessitated 
by the introduction of the eight hour day. 

In Belgium the limitation of the daily 
period of work to eight hours was effected 
prior to the passing of the law of the 
14 June 1921, whenever it was possible 
to recruit the necessary number of addi- 
tional employees. (The question of this 
additional staff will be referred to again 
later.) 

In effect the eight hour day was prac- 
tically in force in the locomotive Depart- 
ment as from the 4 October 1919, and in 
the Station and Line Service as from the 
1 May 1920, that is to say, thirteen months 
prior to the passing of the law. 

Under the system in force previous to 
1919, the daily period of work could ex- 
tend to as much as thirteen hours in the 
case of drivers and firemen, with a weekly 
rest which might be as low as eight hours, 
whether at or away from the place of re- 


Traffic 
Department. 


CATEGORIES OF EMPLOYEES. 
Increase 


absolute. Seema) es) 2 te, | sceledes | rcialtve: | absotule.(jrelative: | absolute. | relative. relative. 


Per cent, 
Assistant station-masters. . 4T 32 
Clerks and bookkeepers . . 642 33 
Bonbensrete: mete. ave ies 4 805 54 
Railway police”, 4c e . %.. 32 43 
Head. guards and guards. 4 028 30 


Platelayers 


On the Prince Henri Railway the eight 
hour day has been in force since 1919 for 


Locomotive 
Department. 


absolute. | 


Per cent. 
425 
62 


sidence, and which might extend to fif- 
teen or sixteen hours. 

In small or average. size stations the 
working day could extend to twelve hours, 
and in engine sheds and workshops to 
ten hours. 

In the great majority of the establish- 
ments belonging to the Locomotive and 
Traffic Departments, the work now done 
by three shifts of eight hours each was 
done by two shifts each working twelve 
hours per day. 

Employees of the Permanent Way De- 
partment normally worked ten hours a 
day, with a maximum of from twelve of 
fourteen hours. Gatekeepers (whether 
housed or not) at busy points worked 
12 hours a day; at less busy points the 
period might extend to as much as 
14 hours. 

As a general rule the staff were granted 
28 rest days per year with pay, which in 
practice amounted to 1 Sunday in 2. 

The application of the new régime has 
led to a general increase of staff amount- 
ing to 14975 employees, divided into 
categories as follows : 


Goods 
Department. 


Way and works 
Department. 


Increase 


Increase 


absolute. | relative. relative. 


Increase 
absolute. | relative. 


absolute. | relative. 


Per cent. Per cent. 


the whole personnel of stations, depots, 
workshops and permanent way. 
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Before the introduction of the eight 
hour day the position was as follows : 


1° Train staffs : 12 hours’ work per day 
— 52 rest days per year — 8 to 15 days’ 
holiday with pay; 

2° Drivers and firemen : 12 hours’ 
work per day — 52 rest days — 8 days’ 
holiday with pay; 

3° Station staffs : 10 hours’ work per 
day — 52 rest days — 8 to 15 days’ holi- 
day with pay; 

4° Workshop and permanent way staff: 
10 hours’ work per day — 52 rest days 
(unpaid) per year — no yearly paid 
holiday. 


The introduction of the new régime ne- 
cessitated an increase of personnel which, 
for the railway as a whole, may be 
estimated at from 30 to 33 %. 

In Holland the former regulations prov- 
ided, as a general rule, for a maximum 
of 16 hours’ work on any one day, prov- 
ided, however, that the total period of 
work, during four consecutive weeks, did 
not exceed 280 hours in the case of drivers 
and firemen, 308 hours in the case of 
train staffs, and, during two consecutive 
weeks, 168 hours in the case of employees 
on the permanent way. 

The minimum daily rest was fixed at 
10 hours; workshop staffs worked 
9 3/4 hours, which period, together with 
two breaks, was not to exceed 12 hours. 

Regulations adopted as a result of the 
issue of the Decree of the 29 December 


a) Workshop staffs. . . . . 


b) Station and depot staffs and locomotive staff . 


The period of work might be increased 
to as much as 14 hours in the case of 
the inspection staff, or reduced to 9 hours 


c) Permanent way employees . 
d) Train staffs 


1919 provided, in the case of station staffs 
engaged on continuous work, for a daily 
maximum of 10 hours’ work, subject to 
a maximum for two consecutive weeks of 
%6 hours for office staff and 102 hours for 
the remainder. The corresponding limits 
were 12 hours and 102 hours for mobile 
staff; 12 hours and 144 hours for per- 
manent way inspection staff housed in 
proximity to their place of work; 12 hours 
and 132 hours for permanent way inspec- 
tion staff not housed near to their place 
of work; 10 hours and 114 hours for other 
employees. The Minister was, moreover, 
empowered to reduce the above maxima 
in the case of the Traffic and Locomotive 
staff to 8 hours per day and 90 hours per 
period of two consecutive weeks. The in- 
stitution of this régime necessitated the 
following increases of staff : 


Drivers, firemen and train 

staffs . - . « + 1921 employees. 
Staffs of stations and depots. 2 660 -- 
Permanent way staff . 1 000 — 
Workshop staff 426 —_ 
Other employeesie aus 8 — 


6 015 employees. 


It was possible to reduce this addi- 
tional staff as a result of the new regu- 
lations dated 9 March 1922, the principal 
points of which are set out below. 

On the Swedish State Railways the re- 
gulations formerly in force can be sum- 
marised as follows : 


9 hours work per day. 


10 hours (average) per day (or 9 hours 
in the case of night work.) 


for the more arduous branches of the ser- 
vice, or to 8 hours in the case of points- 
men or shunting staffs. 


10 hours (average) per day. 
250 hours per month of 30 days. 
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- The new system having been introduced 
at a time (1 July 1920) when the diminu- 
tion in traffic had rendered a certain 
number of employees superflous, it has 
not been possible to estimate the actual 
increase attributable to the introduction 
of the eight hour day. 

On the Nora railways the increase of 
staff is estimated at from 10 to 15 %. 

_ In Denmark, prior to the agreement of 
the 28 June 1919 entered into with the 
staff organisations, there were scarcely 
any regulations with regard to the period 
of work, which varied according to the 
categories of the staff and according to 
the district. It is understood, however, 
that before the war the average working 
hours were 9 h. 6 m. for head station- 
masters, 11 h. 12 m. for assistant station- 
masters, 8 h. 48 m. for traffic employees, 
$h. 18 m. for porters, 8 h. 30 m. for train 
staffs, and from 6 to 7 hours for office 
staff. 


16 hours, and at certain posts the husband 
and wife had to divide the whole 24 hours’ 
work between them. The depot staffs 
worked from 9 to 10 hours per day, and 
the permanent way staff from 8 1/2 to 
10 hours, according to the season. 

In the case of engine crews a limit of 
208 hours per month (an average of eight 
hours a day for 26 working-days) has 
been adopted instead of the limit of 235 
hours imposed by the regulations intro- 
duced in 1917. 

As a result of the reduction of working 
hours, it has been necessary to resort to 
paid overtime work and to engage addi- 
tional staff. 

In November 1922, however, the regula- 
tions with regard to working hours, the 
weekly rest and overtime were modified 
in such a way that a certain number of 
employees at present work 9 hours instead 
of 8. 


Male gatekeepers worked from 12 to 


On the large French railways the posi- 
tion prior to the introduction of the eight 
hour day legislation was the following : 


a) Drivers and firemen. —- Prior to the 
decrees of 1919 the daily average of actual 
work, between two main periodical rest 
days, could not exceed 10 hours; the maz- 
imum period of attendance at the place 
of work was fixed at 15 hours per day, 
or 16 hours if it included breaks amount- 
ing to at least 4 hours; the maximum 
number of working days between two 
successive rest days was fixed at 15; the 


‘minimum length of the main periodical 


rest days was 30 hours, or, as an exception, 
24 hours in the case of employees whose 
work did not necessitate their sleeping 
away from home; the minimum length 
of the daily period of rest was 10 hours 
for employees living at home, or 7 hours 
for employees working away from home, 
and, further, the total of two conse- 
cutive periods, of rest, in the case of 
employees working away from home, had 
to be at least 17 hours. Finally, the main 
periodical rest day was supposed to termi- 
nate about 4 a. m. at the earliest, but there 
was no regulation fixing the hour of com- 
mencement. 

Reserve duty counted for a quarter in 
work between the main periodical rest 
days and for three-quarters in the iotal 
rests in 9 days (total of at least 90 hours) ; 


b) Train staffs. — Prior to the decrees 
of 1919 the daily average of actual work 
between two main periodical rest days 
could not exceed 10 hours (11 in the case 
of employees not employed away from 
their homes); the maximum period of 
attendance at the place of work was fixed 
at 17 hours; the maximum duration of 
actual work in a working day (comprised 
between two consecutive main rest days) 
was fixed at 12 hours (12 1/2 hours pro- 
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vided the following rest day taken at home 
was of at least 12 hours’ duration); the 
maximum number of working days com- 
prised between two consecutive periodical 
rest days was fixed at 15; the minimum 
length of the main periodical rest days 
was 24 hours; the minimum length of the 
daily period of rest was 9 hours at the 
place of residence or 7 hours away from 
the place of residence. 

There were no regulations with regard 
to the interval between the main period- 
ical rest days, nor with regard to the hour 
of commencement and termination of 
these rest days. 

Reserve time at a station counted as 
actual work for a quarter of its duration. 

In calculating the period of actual work, 
the time spent on trains scheduled as fast 
passenger trains fast or through goods 
trains (« grande vitesse » or « petite 
vitesse »), as well as on engines running 
light, counted for 9/10"° of its duration. 

For the rest, the regulations contained 
provisions similar to those of the 1919 
decrees. 


c) Other employees. — As regards em- 
ployees other than those referred to above, 
the higher administration had not formu- 
lated any regulations except in the case 
of the employees of stations, shunting 
yards and halts (whose work might be 
considered as connected with the safe 
running of irains) on the one hand, and 
in the case of employees engaged in the 
inspection, upkeep or repair of the per- 
manent way, signalmen, and permanent 
gatekeepers, on the other hand. 

For employees coming under these re- 
gulations, the maximum length of the 
working day was fixed at 12 hours; the 
minimum length of the daily rest period 
was 9 hours for employees without rail- 
way houses or 8 hours for employees re- 
siding in railway houses. 


Every employee had the right each 
month to one whole day or two half-days’ 
rest; not more than two rest days in res- 
pect of two consecutive months might be 
combined, but in no case could there be a 
period of two months without a rest day. 
In practice the railways did not take ad- 
vantage of this regulation minimum, but 
granted all their employees, other than 
those engaged on intermittent service, 
52 days’ rest per annum. 

The maximum number of consecutive 
nights of work was fixed at 14, in the case 
of employees working alternate night and 
day periods. 

Arising out of the law of the 23 April 
1919 a decree of the Minister of Public 
Works instituted a commission « to con- 
sider the measures to be taken, whether 
from the technical or the administrative 
point of view, in connection with the 
introduction of the 8 hour day on the 
railways ». 

No less than 45 resolutions were passed 
at the meetings of this commission, fixing 
temporarily (+) the variouis working con- 
ditions of the mobile and stationary 
staffs. 

In addition the Minister issued decrees, 
dated 8 November 1919, with regard to 
the mobile staff of the Traffic and Loco- 
motive Departments; these decrees are 
still in force, and supplement the resolu- 
tions of the commission referred to 
above. 

The principal features of the conelu- 
sions adopted by. the above commission 
were : 


a) the rigorous application of a daily 
maximum of 8 hours’ service without any 
distinction between mere presence and 
actual work, except in the case of a very 


(4) Pending the issue of a decree laying down 
final regulations. 
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small number of categories of em- 


ployees (%); 
b) these 8 hours were to be divided 
into not more than two parts by a break 
which when added to the 8 hours should 
not exceed a strictly limited duration; 
c) any overtime work demanded from 
employees outside the limits of the regu- 
lations was to be compensated for by the 
granting of an equivalent period of rest. 


The results of the application of this 
« régime » were described in the report 
presented to the Higher Council of Rail- 
ways by the Inspector-General M. Mussat, 
on the 14 June 1922, in connection with 
the preparation of the decree of the 14 Sep- 
tember 1922, the provisions of which were 
to take the place of the temporary provi- 
sions adopted in 1919. 

« In 1913 », writes Mr. Mussat, « the 
« personnel of the 6 main railways com- 
« prised 352045 employees; compared 
« with the number of train-kilometres 
« and with the number of traffic units 
« (i. é., the total of passenger-kilometres 
« and ton-kilometres) the number of em- 
« ployees works out at 0.88 per 1000 
_ « train-kilometres (1.42 per 1000 train- 
« miles) and at 0.79 per 100000 traffic 
« units. 

« In 1920, a year which was entirely 
« subject to the « régime » instituted by 
« the special commission, the personnel 
« increased to 493 263 employees, or 1.86 
« per 1000 train-kilometres (3.0 per 
« 41000 train-miles) and 1,0 per 100 000 
« traffic units. The output of the per~ 
« sonnel thus showed a decline of 112 % 
« on the basis of train-kilometres or of 
« 28 % on the basis of traffic units. 

« In 1924 a more extensive experience 
« of the eight hour day system made it 
« possible to improve the organisation; 


(1) Signalmen, gatekeepers, caretakers, uight 


watchmen. 


« the number of employees worked out 
« at 1.62 per 1000 train-kilometres (2.64 
« per 1000 train-miles) and at 0.95 per 
« 100 000 traffic units; as compared with 
« 1913 the output of the staff had de- 
« clined by 84 % and 19 % respectively. 

« The actual decrease in output is a 
« figure somewhere between these two 
« limits; it manifests itself in the fact 
« that, from 1948 to 1921, in spite of the 
« reduction in traffic, the total number 
« of employees of the large railways in- 
« ereased by 110800. » 


The author of the report then shows, 
by concrete examples, the reduction in 
output in stations, e. g. « At Angers, an 
« important station on the Paris-Orleans 
« Railway, the number of employees in- 
« creased between 1913 and 1921 by 31%, 
« Whereas the number of tickets issued 
« only increased by 4.6 %, and on the 
« other hand there was an actual reduc- 
« tion in traffic (13 % in the number of 
« trains, 33 % in the tonnage of goods 
« carried); in a very small station where 
« traffic has appreciably diminished 
« while the « commercial » operations 
« have shewn little variation, the number 
« of employees has increased by 80 %. 

« The same results are observed as re- 
« gards pointsmen; at an important 
« centre on one of the large railways the 
« number of pointsmen increased by 
« 75 % while the increase in train move- 
« ments only increased by 44 %; at a 
« small center on the same railway, two 
« employees are now required for the 
« passage of 14 trains, whereas in 1913 
« a single employee dealt with 16 trains. 

« Finally, on the same railway, the de- 
« cline in output as compared with 1943, 
« in the workshops and engine depots, is 
« as follows : 


« 25 % for the large workshops taken 
as a whole; 
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« 23 to 27.5 % for the engine depots; 
« 18 to 28.5 % for the repair shops; 
« 32.5% for the warehouses and stores. 


« A further example of the decline in 
« output: at Paris-Nord the number of 
« booking-office windows increased by 
« 30 % and the number of employees by 
« 90 % during normal periods (113.9 % 
« during the summer season), whereas 
« the density of traffic only showed an 
« increase of 11 %). 

« From the financial point of view the 
« application of the eight hour day has 
« had disastrous effects upon railways; 
« the increased expenditure on staff, ex- 
« cluding drivers, firemen and _ train 
« staffs, amounts to 676 000 000 frances. » 


Mr. Mussat, whose report was adopted 
by the Higher Council, concluded that it 
was essential to improve the output of 
the staff, while complying with the legis- 
lation in regard to the eight hour day. 

Following on the propositions put for- 
ward in this report, a decree was issued 
on the 14 September 1922, the provisions 
of which (summarised in the present re- 
port) were to remain in force until the 
beginning of 1925, at which date they 
were replaced by the more restrictive pro- 
visions of the decree of the 16 January 
{925 (also summarised in this report). 

As regards the mobile personnel, the 
decree intended to replace the decrees of 
the 8 November 1919 is at present in 
course of preparation. 

The legislation instituting the eight 
hour day was. applied to the light rail- 
ways and tramways of France during the 
years 1919 and 1920, generally en bloc and 
after discussion between the companies 
and the employees, the agreements thus 
arrived at being swhject to ratification by 
a Prefectoral decree. 

The increase in the number of em- 
ployees resulting from the adoption of 


the eight hour day is illustrated by the 
following examples; the Tramways Com- 
pany of the Indre Department em- 
ployed per 100 train-kilometres (per 100 
train-miles) per day : 


= | In 1913. | In 1923. 

In the workshops. . . | 2.66 (4.28) | 4.5 (7.2) 
On the permanent way. 6 (9.7) 12.5 (20.4) 
At stations. ..... 5.5 (8.8) | 9.4 (45.4) 
employees. | employees. 


In the case of the mobile staff, the in- 
crease is about 33 %. 

On the railways of the Tarn Department 
the average increase in the number of 
employees is 15 %, and on the Ain rail- 
ways about 20 %. 


On the railways of the Czechoslovakian 
Republic the regulations in force prior to 
the introduction of the eight hour day 
(1919) were the following : 


— average length of working day : 
{1 hours on main lines, with a possible 
maximum of 16 hours on secondary lines; 

— minimum rest period at place of 
residence : 12 hours; 

— minimum rest ditto away from 
place of residence : 6 hours. 


The average increase in the number of 
employees resulting from the application 
of the eight hour day legislation is es- 
timated at about 17 %. 


On the Railways of the Norwegian State 
the principle of the eight hour day was 
adopted as from the 1 January 1920 fol- 
lowing on the parliamentary resolution 
of the 18 July 1919. The regulations then 
drawn up were subsequently revised on 
the introduction of the present régime 
on the 15 May 1923. 

The reply to the list of questions does 
not furnish any indication as to the addi- 
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tional expense occasioned by the intro- 
duction of the eight hour day. 


Analysis of regulations 
at present in force. 


In our analysis of the regulations at 
present in force we shall follow the prin- 
ciple which underlies the organisation of 
railways, the staff of which may be di- 
vided into two main categories : 


1° Mobile staff of the Traffic and Loco- 
motive Departments (drivers, fireman and 
train staffs); 


2° Staff of the undermentioned ser- 
vices : 

a) stations and depots; 

b) permanent way (maintenance and 
inspection) ; 

c) workshops. 


We think it advisable to point out again 
that our report deals with the whole of 
the countries which were to be the sub- 
ject of our investigations, although all 
those countries have not adopted the eight 
hour day, China and Japan in particular. 

The reporter originally nominated to 
study the regulations adopted by the 
countries in question for the control of 
labour conditions, sent out a list of ques- 
tions in 1923 to the different railway ad- 
ministrations, and the replies received to 
those questions will be analysed in the 
following chapters. 


—_. 


MOBILE STAFF OF THE TRAFFIC 
AND LOCOMOTIVE DEPARTMENTS. 
(Drivers, firemen and train staffs.) 


With very few exceptions, all the 
various sets of regulations lay down 


limits in respect of the following factors ; 


1° Periods serving as a basis for cal- 
culating the average daily work; 

2° Limits of the working day; 

3° Maximum duration of daily work; 

4° Duration and frequency of periodi- 
cal rests; 

5° Duration of daily rests; 

6° Length of journeys. Night work. 


After having considered these different 
points, we shall give some particulars 
with regard to the methods of calculating 
the amount of « actual work ». 

As a general rule regulations are uni- 
formly applied to all employees engaged 
in connection with the running of trains 
(drivers, firemen, head guards) (+), as well 
as to brakesmen or employees engaged in 
sorting and distributing parcels during 
journeys. 

In the somewhat rare cases in which 
the regulations applicable to train staffs 
differ from those applicable to drivers 
and firemen, special reference will be 
made to the facts in the ensuing part of 
the report. 


1° Period serving as a basis 
for calculating the average daily work. 


The period taken as a basis in calculat- 
ing the average daily work varies con- 
siderably under the different sets of 
regulations at present in force on diffe- 
rent railways. 

The minimum period adopted for the 
purpose of this calculation is met with 
on the Dutch and Roumanian Railways, 
which have adopted the week as basis. 

The same applies to a certain number 
of French light railways and to the « So- 


(4) On the large French railways the regulations 
at present in force do not make any distinction 
between steam engines and electric locomotives as 
regards the treatment of their staff. 
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ciété des Transports en commun de la ré- 
gion parisienne ». 


The Polish State Railways have also 
adopted the week as the basis for caleu- 
lating the limits of work, which are fixed 
at 46 hours for any period of seven days. 


In the case of the large French railways, 
the basic period cannot at present exceed 
10 days (*). 

The regulations iof other administra- 
tions are wider, and take as the basis of 
calculation a round number of weeks 
(Holland, 2 weeks; Belgian State, 3 weeks; 
Czechoslovakia (7) and Luzxemburg, 
4 weeks; Norway, 4 to 6 weeks). 


Other administrations adopt a round 
month of 30 days as basis. On this basis 
Denmark (*), Sweden and Jugoslavia pro- 
vide for 208 hours’ work per month. 


On the Japanese State Railways the 
work of the mobile personnel is organised 
in rotation, the length of each turn vary- 
ing from 2 to 20 days (on an average 
10 days). There is no theoretic limita- 
tion of the average daily work, but in 
practice this average works out (on the 
hasis of the figures for the whole of the 
State Railways in December 1923) at: 

8 h. 6 m. for drivers and firemen, 

8 h. 50 m. for train staffs, 
including the operations to be effected 
before departure and after arrival (clean- 
ing and stabling of engines, inspection of 
trains, etc.). 


20 Limits of the working day. 


The length of the working day, that is 
to say the period between commencing 


(1) A new set of regulations for the mobile 
personnel is at present in preparation. 

(2) With a maximum of 192 hours actual work. 

(3) On the Danish State Railways the drivers of 
locomotives who work without a companion only 
work 495 hours per month instead of 208. 


and finishing work, varies greatly in dif- 
ferent countries. It reaches its maximum 
in Roumania with 24 hours, thus coun- 
terbalancing in a very large degree the 
restrictions imposed by the very limited 
basic period adopted for calculating the 
average daily work. 

The minimum period is found on the 
large Belgian, Dutch and French railways, 
where it must not normally exceed 
12 hours. In the case of these railways, 
however, it is permissible to increase this 
limit to 14 hours on not more than 2 days 
out of the basic period (7). 


3° Maximum duration of daily work. 


The maximum amount of actual work 
which may be required within the limits 
of the working day is also very variable. 
The minimum is 9 hours in the case of 
the large French railways (with a permis- 
sible increase to 10 hours twice between 
two consecutive rest periods); 10 hours 
on the Belgian and Danish Railways; 
42 hours in Roumania, Norway and 
Greece; 13 hours in Sweden; 14 hours in 
Luxemburg and Jugoslavia; and, finally, 
46 hours on the Czechosiovakian and 
Japanese railways, which adopt the same 
limits for the amount of actual daily work 
as for the limits of the working day. 

In Holland the normal maximum is 
12 hours, with the possibility, in each 
period of 14 days, of working four 
stretches of 14 hours each in the case of 
drivers and firemen, or two such stretches 
in the case of train staffs. 


4° Duration and frequency 
of periodical rests. 


The main periodical rests (which do 
not always coincide with the expiration of 


(1) Permission to work 414 hour stretches is 
only granted on the large French railways in the 
ease of drivers and firemen, and not in the case 
of train staffs. 
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the basic periods adopted for calculating 
the average daily work) are separated by 
intervals the normal duration of which 
varies from 6 days (Norway) to 20 days 
(Greece), the regulations of most railways 
providing for an interval in the neigh- 
bourhoed of from 7 to 10 days. 

The length of these periods of rest is 
generally equal to the normal length of 
the nightly rest plus 24 hours; that is to 
say it is practically equal to 36 hours; the 
rest period generally comprises one whole 
calendar day and the better part of the 
nights preceding and following such 
calendar day. 

In Czechoslovakia the minimum length 
of the rest period is 32 hours, once in 
every three weeks; in Rowmania the nor- 
mal length of the rest period in the case 
of drivers and firemen is 24 hours. 

In Norway the period is only 30 hours, 
which may be reduced to 20 hours where 
“necessary in the interests of the service, 
or even to less than 20 hours provided 
the employees agree. 

On the large French railways, the aver- 
age length of 36 hours is exceeded, since 
the main periodical rest, which must be 
given at the place of residence on an 
average once in every six working days, 
must be of at least 38 hours’ duration. 
Further, this rest period must extend 
over two successive nights, the first begin- 
ning at latest towards 10.0 p. m. and the 
second ending not earlier than 6.0 a. m.; 
two of these rests may be combined in a 
single rest period of a minimum duration 
of 62 hours (38 + 24). 

On the Belgian State Railways the per- 
iodical rest must be of at least 34 hours’ 
duration, beginning in principle at 
8.0 p. m. and not ending before 6.0 a. m., 
and comprising whenever possible Sun- 
days and public holidays. 

In the regulations of other administra- 
tions there do not appear to be stipula- 


tions with regard to the length of the 
periodical rest, or the hours at which it 
is to begin and end. 


5° Duration of daily rests. 


The length of the daily rest periods, 
that is to say the periods which separate 
two consecutive working periods, gener- 
ally varies according as these rests are 
taken at or away from the place of resi- 
dence. Rests granted to employees when 
away from their place cf residence are 
almost always shorter than those granted 
when they are at home, the difference 
being justified by the necessity of short- 
ening as far as possible the period of 
absence of such employees from their 
depots and from their families. 

Exceptions to this rule occur in the 
case of certain countries such as Holland, 
Belgium, Roumania, where the length of 
the rest period is the same whether taken 
at or away from the place of residence 
(8 hours in Belgium, 12 hours in Holland, 
6 hours in Rouwmania). 

In Japan the length of the daily rest 
period is dependent on the nature of the 
service performed; for instance, it is 
10 hours after a night’s work, 24 hours 
after three consecutive nights’ work, 
42 hours after a day’s work and 45 hours 
after a period of at least 14 hours’ actual 
continuous work. 

The minimum length of rest periods 
taken at the place of residence is 6 hours 
in Roumania, 9 hours in Sweden (1), 9 
to 10 hours in Greece, 10 hours in Czecho- 
siovakia, 8 or 9 hours in Denmark, 
42 hours on the Belgian State Railways, 
and reaches the maximum of 14 hours in 
France, where the regulations only con- 


(1) In Sweden, if two successive days comprise 
a total of more than 24 hours’ service, the em- 
ployee must be given a rest period of at least 
16 hours at his place of residence. 


1750 
X—30) 


template the possibility of descending as 
low as 13 hours once between two conse- 
cutive main periodical rests in the case 
of train staffs, and once to 13 hours and 
once to 12 hours between two such rests 
in the case of drivers and firemen. 

The minimum length of rest periods 
taken away from the place of residence, 
under French regulations, is 9 hours, with 
a permissible reduction to 8 hours when 
it is necessary to bring back the employee 
to his home. In the other countries the 
length of these rests taken away from 
home is generally shorter (Luxemburg 
and Belgium, 8 hours; Greece and Sweden, 
7 hours; Denmark and Czechoslovakia, 
6 hours). . 

On the Swedish Railways rests taken 
away from home may be reduced at the 
request of the employee. 

We have seen that in order to reduce 
to a minimum the time during which an 
employee is absent from his depot, the 
length of rests taken away from home is 
generally shorter than that of those taken 
at home. 

In certain countries the regulations, 
with a view to achieving the same object, 
also provide for : 


a) either the limitation of the number 
of consecutive rests taken away from 
home, 

b) or the limitation of the total number 
of hours of absence during a given period. 

For example : 

a) On the large French railways the 
prolongation of absence from home is 
limited by the obligation to arrange that 
every rest period taken away from home 
shall be followed by one taken at home, 
the only exception to this rule being in 
the case of drivers and firemen, who may 
when necessary take not more than two 
consecutive rest periods away from home, 
This restriction, in the majority of cases, 


renders it impossible to arrange trian- 
gular rotation, by which arrangement it 
was formerly possible to avoid unoccu- 
pied journeys of employees when there 
was a disproportion between the amount 
of traffic in the two directions; 

b) Under the Belgian regulations no 
mobile employee of the Locomotive or 
Traffic Departments may be kept away 
irom home for more than 340 hours 
during any one month. 


6° Other limitations. 
a) limitation of length of journeys. 


With very rare exceptions, the regula- 
tions in force do not stipulate any max- 
imum for the distance which train staffs 
can be called upon to travel between two 
consecutive daily rests. 


b) limitation of night work. 


On only two or three railways is there 
any restriction with regard to the number 
of hours of night work. Such restriction 
(where it exists) and the definition of 
« night work » are, moreover, not uni- 
form. 

On the Belgian State Railways, for 
example, the rotations are arranged in 
such a way that an employee is not called 
upon to work more than 15 nights per 
month, 

On the Polish State Railways the num- 
ber of hours of night work during a 
period of two weeks (the basic period on 
which the daily 8 hour average is caleu- 
lated) must not exceed the number of 
hours of day work. Also, employees 
cannot be called upon to work for more 
than three consecutive nights (or six in 
cases of emergency). . 

In Rowmania this limit of three con- 
secutive nights is also observed (in prin- 
ciple). 

In Japan employees who, as an excep- 


tional occurrence, work more than three 
consecutive nights, are entitled immedia- 
tely after to a rest of at least 24 hours. 


Calculation of actual work. 


After having examined the limitations 
adopted with regard to the daily or period- 
ical duration of actual working and to 
daily or periodical rests, it is necessary to 
examine the regulations adopted for cal- 
culating the period of « actual work », 
that is to say the rules laid down for dis- 
tinguishing between the period during 
which an employee. is actually occupied 
(e. g., time spent on a train journey, in 
preparing the locomotive for the journey, 
in taking it back to the engine shed or 
overhauling it, in acting as brakesman, 
er dealing with parcels), and the period 
during which he is merely in attendance, 
2. é., the time during which he is available 
if required, as for example when awaiting 
at the engine shed before the time of de- 
parture of his train or taking other duty. 

The replies received by us donot enable 
us to establish any complete comparison 
of the rules in force for calculating the 
period of actual work. 

In the French regulations « actual 
work » is taken as being the whole time 
during which employees have to remain 
on their engine or train, or have a given 
. piece of work to do in a station, depot or 
workshop. 

The period is taken as running from the 
morment when a driver (for example) 
joins his depot to the moment when he 
leaves it. ; 

On certain French railways, however, 
and in particular on the Northern Rail- 
way, the service of a member of a train 
staff begins from the moment when be 
signs on at the office, and, where the 
distance between the office and this train 
exceeds 400 m. (440 yards), he is granted 
a supplementary allowance (5 minutes 
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per 400 m. or fraction of 400 m.) which 
is added to the allowance before departure 
or after arrival to which reference will 
be made later. 

On the Danish State Railways time 
spent in walking counts for one-half in 
calculating the period of actual work. 


Allowaneas before ce rarture 
and after a rival. 


The periods allowed for the operations 
which employees may have to perform 
before departure or after arrival naturally 
vary according to the nature of such oper- 
ations. 


We give below several examples con- 
cerning : 

A) staff of the Locomotive Depariment; 

B) train staffs. 


A) Staff of the locomotive department. 


On the large French railways the allow- 
ances for preparing or for stabling an 
engine depend on the type of engine and 
the conditions under which the operations 
are performed. 

Thus, on the Northern Railway of 
France the time allowance for drivers and 
firemen is as follows : 

1° Before departure of the train : 

a) If the preparation is entirely done 
by the engine crew: from 30 minutes to 
1 hour 15 minutes, according to the type 
of engine; 

b) If the preparation is entirely done 
by the personnel of the depot: a fixed 
period of 10 minutes. 


2° After arrival of the train : 

a) If the whole of the work in connec- 
tion with stabling the engine is done by 
the engine crew : 20 to 30 minutes accord- 
ing as the crew does or does not belong 
to the depot where the engine is stabled; 
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b) If the engine crew is replaced on 
arrival : 10 to 15 minutes according as the 
crew does or does not belong to the depot 
where the engine is stabled. — 


The Prince Henri Railway allows its 
engine crews : 


60 minutes before departure of the first 
train of the day; 


30 minutes after the arrival of the last 
train of the day. 


In Denmark engine crews are allowed 
20 to 75 minutes for preparing or stabling 
their engines, the ‘actual time depending 
on the type of engine. 


In Sweden the following are the time 
allowances : 


= Large engines. 


Shunting 


Small engines. . 
engines. 


DEiVers eam patie © seca, sc pemne Departure 2) 4 bil Sims 45 minutes. 25 minutes. 
Arrival. ..  . 30 minutes. AUS ee 

Hivem ei, =eanws, pees Departure. . . 1h. 30m. 4 hour. 40 — 
AT Tivellle ewes 30 minutes. 15 minutes. : 


SS SS 


In Roumania, for all trains : 
Drivers, 1 hour; firemen, 1 h. 30 m. 
In Jugoslavia : 


Before departure : drivers, 1 hour; fire- 
men, 30 minutes. 
After arrival : nil. 


In Czechoslovakia, for drivers and fire- 
men : 


Before departure : 1 hour. (If the 
work is done by the engine crew. If the 
work is done by depot employees the 
allowance is only 20 minutes.) 

After arrival : 1 hour. (Ditto.) 


In Japan, for drivers and firemen : 


Before departure : from 1 to 2 hours. 
After arrival’: from 30 minutes to 
4 hour. 


The total time allowed, before departure 
and after arrival, being fixed at: . 


— 21/2 hours (3 hours in exceptional 
cases) for main line trains and busy ser- 
vices ; 

— 2 hours, as a maximum, for branch 
line trains and ordinary services; 


— 1 1/2 hours, as a maximum, for 
very easy services; 

— half an hour, as a maximum, for 
changing trains. 


On the South Manchuria Railway, for 


drivers and firemen : 


Before departure : 1 hour. 
After arrival : 30 minutes, 


B) Train staffs. 


On the large French railways the time 
allowed varies according to the nature of 
the trains. 


Thus, on the Northern Railway of 
France, train staffs are allowed the fol- 
lowing periods for inspecting trains : 


— passenger trains ; 20 minutes before 
departure and 15 minutes on arrival; 

— parcels and goods trains: 30 min- 
utes before deperture and 30 minutes on 
arrival. 


In Luxembourg the periods are uni- 
formly 20 minutes before departure and 
40 minutes on arrival. 
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In Denmark they are generally from 20 
to 30 minutes before departure and 
45 minutes on arrival. 


The same applies to Greece. 


In Sweden the following are the allow- 
ances : 


— for suburban trains, 15 minutes 
before departure and 15 minutes on 
arrival ; 

— for other trains, 30 minutes and 
15 minutes respectively. 


In Roumania : 


— for passenger trains, 1 hour before 
departure and 30 minutes on arrival; 

— for goods trains, 1 1/2 hours and 
1 hour respectively. 


On the South Manchuria Railway and 
the Jugoslavian Railways : 


-— for all trains, 80 minutes before 
departure. 


In Czechoslovakia the regulations pro- 
vide for the following time allowances : 


Main lines. Secondary lines. 
Departure. Arrival, Departure. | Arrival, 
Headiseards. 245 ost oye sits ‘60 minutes. 15 minutes. 30 minutes, Nil. 
Glande ied ine Wee ere aos 30 — 145 — 30 — Nil. 


In Japan : 


— for passenger trains, mixed trains 
and coal trains, half-an-hour before de- 
parture and half-an-hour on arrival. 

— goods trains of various kinds, 4 hour 
and half-an-hour respectively. 


Waiting periods of personnel. 


On the large French railways, when the 
interval between the arrival of a train 
which brings an employee to a certain 
locality and the time of departure of the 
train by which the employee leaves such 
locality, does not exceed 1 1/2 hours, this 
interval counts entirely as work. 


The same is the case in Greece. 


On the Dutch Railways only waiting: 


periods which occur away from the em- 
ployee’s place of residence are counted as 
work. 


On the Belgian State Railways any in- 


tervals which occur at the centre where 
an employee lives are deducted from the 


period of actual work. 


Intervals occurring away from the place 
of residence count as actual work, unless 
they are equal to or exceed 8 hours in 
duration, in which case they are consider- 
ed as daily rest periods. 

If such intervals, however, are less than 
8 hours but more than 2 hours in dura- 
tion, 2 hours are deducted in calculating 
the period of actual work and the length 
of the working day. 


In Denmark the interval between two 
trains (as described above) count as work 
if, when occurring away from the em- 
ployee’s. place of residence, it does not 
exceed 1 1/2 hours in the case of drivers 
and firemen, or 1 hour in the case of 
train staffs. For intervals occurring at 
the place of residence the same rule ap-~ 
plies when the interval is not longer than 
30 minutes. 
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In Norway intervals of less than 4 hour 
are counted as actual work. 

In Sweden, in suburban services, inter- 
vals of less than 30 minutes are counted 
as actual work. If between 34 and 
60 minutes they count for 30 minutes of 
actual work. Beyond this they count for 
a quarter of the time. 


In Czechoslovakia the interval between 
the arrival and departure of any one train 
counts as actual work. The interval be- 
tween two different trains, even when 
these trains are worked by the same staff, 
is considered as a rest period. 


On the Polish Railways intervals be- 
tween trains are not considered as work 
if the employee is not obliged to remain 
at the place of work. If he is unable to 
leave the place of work, such intervals 
count for only a portion of their actual 
time in calculating the period of actual 
work. 

In Japan waiting periods not exceed 
ing 4 hours in duration (for drivers and 
firemen) and 8 hours (for train staffs) 
are counted as actual work. 


Long distance trains. 


In view of the long periods of inaction 
involved in long distance journeys, the 
regulations formerly in force in certain 
countries provided for a reduction in cal- 
culating the period of actual work of train 
staffs accompanying long distance non- 
stop trains. This deduction was even- 
tually abolished under French regulations. 


Standing by, at depot or at home. 


The French regulations make a distine- 
tion between periods of so-called « ré- 
serve-secours », « réserve a disposition » 
and « disponibilité a domicile ». 

In the case of drivers and firemen, any 
period of « réserve-secours » (that is to 


say, any period during which the em- 
ployee must remain at his depot, although 
not actually working) is, after deduction 
where necessary of the time required for 
preparation of a reserve engine, counted 
as to one-third of its duration as actual 
work. 

In the case of train staffs, the first 
three hours count for one-third of their 
length if the employee leaves the depot 
during the course of the waiting period, 
or for their whole length if he remains 
at the depot for the whole time. 

In the case of both engine crews and 
train staffs, periods of « réserve a dis- 
position », @ @., periods during which 
such employees can be given various kinds 
of work at the depot or station, count for 
the whole length in calculating the total 
period of actual work. 

The period of « disponibilité a domi- 
cile », during which employees must re- 
main at their homes in case they are called 
upon, counts for a quarter after the first 
four hours; the first four hours are not 
taken into account. 

The regulations in force in other coun- 
tries are generally on similar lines. For 
example, unoccupied reserve periods at 
depot count in Sweden for one-half their 
length, in Norway and in Greece for one- 
quarter, and in Denmark for two-thirds. 
On the other hand, in Belgium, Luxem- 
burg, Holland and Japan such periods 
count wholly as actual work. 

Periods spent in reserve at domicile 
count for one-quarter their length in 
Norway and Sweden, and for one-third 
in Denmark and Poland. 


Allowance for delays when caleulating 
period of actual work. 


As a rule the calculation of the period 
of actual work is based on the actual time 
of arrival of a train; but in certain coun- 
tries, and in particular on the Belgian 
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Light Railways and on the Swedish, 
Danish, Roumanian and Czechoslovakian 
Railways the time of arrival is only taken 
into consideration in cases of delays of 
more than 30 minutes. 

In the case of shorter delays, the or- 
dinary scheduled time of arrival is taken 
as the basis. 


Special regulations relating to drivers 
and firemen of shunting engines. 


The rules quoted above only apply to 
personnel engaged on main line traffic 
services. 

Drivers and firemen attached to the 
shunting service in stations and depots 
are generally, as is the case on the large 
French Railways, required to be present 
at the place of work for 8 hours daily, 
whether such period is continuous or not. 


Output. 


It would have been particularly in- 
teresting to be able to give statistical data 
with regard to the utilisation of personnel 
resulting from the various sets of regula- 
tions referred to. 

The information at our disposal, how- 
ever, only enables us to give particulars 
in the case of France and Japan. 

For the whole of the large French rail- 
ways, and for the year 1928 : 


1° the number of train-kilo- 


392 524 910 
metres (train-miles) amounted 
tors cobs it, ree y _\ (243 907 914) 


2° the amabee of deals 
and firemen on main line 


duties was. Sill catahe7 
3° the average ne iben of 
train-kilometres (train-miles) 12 507 
per employee of the Locomo- Tate) 
tive Department (1 : 2) was 
4° the number of train staff 
employees wes 37 149 
5° the average naiee ¢ 
train-kilometres (train-miles) 10.566 
(6 566) 


per train aweyaes per annnm 
was. La ae 


The hours worked by the engine crews 
and train staffs, based on a system of 
rotation, varies on different railways, but 
is on the average about 7 hours 20 mi- 
nutes for drivers and firemen and 7 hours 
30 minutes for train staffs, including un- 
occupied time spent in returning to de- 
pots, intervals of waiting, time allowances 
on departure and on arrival for prepara- 
tion or stabling of engines, inspection of 
trains, ete. 

The hours of staff not working on a 
system of rotation are generally less. The 
difference in the length of the working 
day, as between the two classes, amounts 
to 40 minutes in the case of certain rail- 
ways. 

From statistics relating to the Northern 
Railway of France it appears that the 
average daily length of journeys is 95 km. 
(59 miles) for drivers and firemen and 
106 km. (66 miles) for train staffs. 

On the Japanese State Railways the 
average daily distances done by the engine 
crews is 55 miles, and 58 miles in the 
case of train staffs. 


STATIONARY STAFF. 


STATIONS AND DEPOTS. 


Regulations in force in the various 
countries generally cover the following 
points : 

1° Basic period for calculating average 
daily work; 

2° Distinction between actual work and 
attendance at place of work, 

3° Maximum daily duration of actual 
work; 

4° Limits of working day; 

5° Intervals; 

6° Length and distribution of perio- 
dical rests; 
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T° Organisation of work in shifts; 
8° Special services, e. g. 

a) Work of substitute staff; 

b) Work of pointsmen. 


4o Basic period for calculating average 
daily work. 


In certain regulations, and in parti- 
cular in those of the Belgian Light Rail- 
ways, the Tunisian Railways, the Reims 
Suburban Railways and the Jugoslavian 
Railways, the 8 hours’ limit for actual 
work applies uniformly to every day of 
service, and it is not permissible in nor- 
mal circumstances to exceed this limit. - 

On other railways (Norwegian Railways, 
Indre and Deux Sévres Tramways, and 
Railways of the Tarn Department) the 
§ hours’ limit is calculated on the average 
for the week. 

As in the case of their mobile staff, the 
Polish Railways limit the work of their 
stationary staff to 46 hours per week. 

In Holland the limitation is fixed for 
a period of fourteen consecutive days at 
90, 96, 100, 102 or 114 hours, according 
to the category of the personnel. 

In Sweden and Denmark the average 
of 8 hours is calculated over a period of 
one month, and employees may not work 
more than 208 hours per twenty-six days. 
In Denmark, however, in the case of depot 
staffs paid by the hour, the limit is fixed 
at 48 hours per week. 

The month is also taken as the basic 
period in calculating the average working 
day in the case of the Nora Railways 
(Sweden), where the regulations provide, 
to allow for the seasons, a monthly average 
of 234 hours for the summer months 
(April to September) and 182 hours for 
the winter months (October to March). 

On the Czechoslovakian State Railways 
the same limits apply to all employees, 
viz. 48 hours per week. For employees 


engaged in alternate service the limit is 
192 hours per period of four consecutive 
weeks. 

Under other regulations the daily, 
weekly or monthly limits are found either 
in combination or in superposition. 

For example, on the Prince Henri Rail- 
ways the working period is limited to 
8 hours per day or 48 hours per week or 
192 hours per period of four consecutive 
weeks, according to the necessities of the 
service. 

On the Belgian State Roilways the 
period of actual work is limited to 8 hours 
per day. 

In services, however, where the work 
is effected by successive gangs, this 
8 hours’ limit may. be increased to. 
10 hours provided the average duration 
of actual work, calculated over a period 
of not less than three weeks, does not cx- 
ceed 8 hours per day, or 48 hours per 
week. 

On the large French railways (+) the 
regulations based on the decree of the 
14 September 1922 stipulated that the 
average of 8 hours’ actual work must be 
calculated over the whole year, employees 
being required to do 2504 hours’ actual 
work between the 1 January and the 
34 December (or an average of 8 hours 
per day for 3413 working days). 

In the new regulations based on the 
decree of the 16 January 1925, the annual 
limit is replaced by a narrower limit. As 
from the 25 February 1925 the large 
French railways have to draw up a 


(1) The present report having been drawn up at 
the beginning of 1925, at the moment when a modi- 
fication occurred in the regulations relating to the 
work of stationary employees, we have thought it 
desirable to make a brief comparison between the 
regime instituted by the decree of the 44 Sep- 
tember 1922, and that instituted by the decree of 
the 16 January 1925, the latter of which took effect 
from the 25 February 1925. 
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‘scheme of work for the stationary staff, 
choosing one of the two following limits: 
either 8 hours ‘per day, or an average of 
8 hours per day over a period of not more 
than ten consecutive days, it only being 
permissible to inerease this limit of 
ten days to forty-five days in certain ex- 
_ceptional cases, such as on account of 
seasonal variations in traffic and with 
the special authorisation of the Minister 
of Public Works. 


20 Distribution between actual work 
and attendance at place of work. 


In certain countries (Holland, Luxem- 
burg and Greece) the regulations do not, 
as regards the staff of stations and depots, 
make the distinction laid down by the 
Washington Convention actual work and 
light or intermittent work, that is to say, 
the period of daily attendance under 
these regulations is the same whether it 
is a case of an employee working contin- 
nuously or of one whose work is broken 
by intervals of inaction, such employee, 
however, being required to remain on the 
spot the whole time in case he is needed. 

In Japan, where at present no distinc- 
tion is made between attendance and 
work, the question is being considered 
with a view to formulating definite regu- 
lations. 

The regulations of a number of rail- 
ways differentiate- clearly between actual 
continuous work and intermittent work. 
Thus, on the Belgian State Railways em- 
ployees whose work is of a distinctly 
intermittent character may put in 12 hours 
daily if they inhabit a railway dwelling, 
and 10 hours in the opposite case provid- 
ed, of course, that the actual work execut- 
ed during this period of 12 or 10 hours 
does not exceed the total of 8 hours. 

The following employees are considered 
as executing work of a distinctly intermit- 


tent character 
21 March 1923) : 


(Royal Decree of the 


a) Workmen, viz.: 


Turntable attendants at easy posts. 

Assistant turntable attendants at easy 
posts. 

Doorkeepers, messengers and junior 
messengers. 

Ticketcollectors and waiting room atten- 
dants at small stations. 

Workmen at 4" class stations and halts. 

Station cleaners. 

Messengers. 

Male and female booking clerks at road- 
side stations. 


b) Lower grade staff, vis. : 


The staff at roadside stations and the 
subordinate staff of 4” class stations. 

In Sweden, in the case of certain classes 
of employees engaged in light work, the 
regulations allow of 234 or 260 hours’ 
work per month, instead of 208 hours. 

In Norway the above also applies to 
guards’ work (41 1/4 hours’ attendance 
equals 1 hour actual work). 

In Czechoslovakia the daily period of 
service for employees at small stations 
may be prolonged, provided the total 
amount of actual work does not exceed 
6 hours per day. 

In Denmark, in cases where work is 
really intermittent, the monthly limit of 
208 hours per month is replaced by a limit 
of 234 hours (average of 9 hours per day) 
or cf 260 hours (average of 10 hours per 
day), according to the nature of the work. 

On the Polish State Railways the work- 
ing period varies also according to the 
nature of the work; employees engaged in 
continuous work put in 46 hours’ atten- 
dance per week (coefficient 1); employees 
engaged in intermittent work put in the 
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following hours on the basis of the coeffi- 
cient of intermission : 


56 hours per week (coefficient : 5/6) ; 
70 hours per week (coefficient : 2/3) ; 
91 hours per week (coefficient : 1/2) ; 
138 hours per week (coefficient : 1/3). 


In France, on the « Département » Rail- 
ways and Tramways of the Indre, the 
period of actual work corresponds to the 
period of attendance during which the 
employee is at the dispoal of the public. 
In certain ‘small stations, however, the 
employee, although attending during the 
whole of the time the station is open, is 
only paid for 8 hours. 

The same applies to the Ain Tramways. 

On the « Département » railways of the 
Midi attendance is counted as actual work 
to the extent half its duration. 

On the Tunisian Railways stations are 
divided into three categories according to 
their importance; in the large. stations 
the whole period of attendance counts as 
actual work. 

In the middle and smaller sized sta- 
tions half the period of attendance counts 
as actual work, although this only applies 
if the period does not exceed 4 hours. 

On the large French railways the decree 
oi the 14 September 1922 provided that 
in the case of employees engaged in inter- 
mittent work, account should be taken, 
when fixing the period of attendance, of 
the nature and importance of the work 
performed. The daily period of atten- 
dance was, however, limited to 12 hours 
in the case of messengers, clerks, ambu- 
lance men, employees engaged in the issue 
of tickets, payments, receipt of cash, re- 
imbursements, employees whose principal 
work is in connection with trains within 
the station, employees engaged in the 
work of ticket offices which are only open 
to the public intermittently, telephone 


and telegraph staff, employees at 5 and 
6™ class stations and halts (1), workmen 
in electricity sub-stations, employees in 
charge of hydraulic installations, em- 
ployees in charge of generating plant, 
overhead travellers, or bridge turntables, 
employees specially attached to signalling 
or pointsmen’s posts where, during the 
daily period of work the average hourly 
number of trains, calculated over a period 
of one month, is Jess than 4, employees 
engaged in work inside carriages, em- 
ployees in charge of stationary pumping 
engines and reserve foremen. 

The decree of the 16 January 1925, by 
modifying the formula for calculating 
periods of inaction, appreciably reduced 
the number of station employees in whose 
case the period of attendance may be 
increased to 12 hours per day. 

Under the regulations based on the de- 
cree of the 14 September 1922, an em- 
ployee at a small station could put in 
12 hours’ attendance provided that this 
period included 4 hours’ inaction, so that 
in fact the actual working period amount- 
ed to 8 hours. 

Under the new regulations the periods 
of inaction count as actual work up to 
one-quarter of their duration; conse- 
quently the period of attendance can only 
be extended beyond 8 hours by a period 
equal to 3/4 of the sum of the periods of 
inaction recorded for the employee con- 
cerned. 

Under this rule, the maximum duration 
of the period of attendance, that is to say 
12 hours, can only be attained by em- 
ployees whose service allows of 5 hours 
20 minutes inaction, which in effect 
means the reduction of the actual work- 
ing period to 6 hours 40 minutes. 


(!) In practice the 42 hour limit applies to 
shunting yards, stations and halts with an average 
number of employees not exceeding 15. 


- to 410 hours. 
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¢o Maximum daily duration of actual work. 


We have seen above that under the 
regulations of certain companies the 
average of 8 hours’ actual work is calcu- 
lated over a certain period (week, month, 
vear), by which arrangement it is possi- 
ble, on certain days, to exceed the aver- 
age of 8 hours, thus making it possible to 
vary the hours of the employees to meet 
the exigencies of traffic. 

On certain railways, as for example the 
Roumania and Serbian Railways, the daily 
duration of work is only limited by the 
obligation to adhere to the daily average 
of 8 hours’ actual work. 

In Denmark the daily limit is 15 hours. 

In Sweden the limit is generally 
11 hours. 

On the Belgian State Railways, as well 
as in Holland, Norway, Greece, Czechoslo- 
vakia and Luxemburg, the limit descends 
This minimum is also 
adopted by the French regulations under 
normal circumstances (*). 

In Poland the maximum period is 
42 hours (*). 


4° Limits of working day. 


The limits of the working day, that is 
to say the time between the moment when 
the employeee arrives at the place of work 
and the moment when he leaves it finally, 
may vary according to the nature of the 
work, the size of the centre, and the hous- 
ing facilities provided for the employees. 

Under the French regulations which 
came into force in 1922 the limits were 
as much as 15 hours for employees who 
received free housing accommodation on 
the spot or within a radius of 1 km. 


(1) This limitation does not, of course. apply to 
employees whose duties are intermittent; in such 
cases the maximum is 42 hours in France and 
16 hours in Poland. 


(0.6 mile) of their work centre, and 
14 hours for other employees. 

In the case of small stations and halts, 
these limits, made it possible to obtain a 
satisfactory output in the case of em- 
ployees engaged in the running of trains 
throughout the whole period a station was 
open. In certain branches of the service 
(fast and slow train goods and parcels 
office) these limits also made it possible 
to have available the maximum number of 
employees at the busiest moments of the 
day, and in particular in the morning and 
evening, the quieter hours of the day 
needing a less numerous staff. 

By the decree of the 16 January 1925 the 
length of the working day was reduced to 
12 hours; it is only in certain cases, de- 
termined by a complex procedure de- 
scribed later (which brings into account 
the railway, the staff or its delegates and 
the Control Service), that this limit can 
be extended to 13 hours at stations and 
halts (that is to say in centres the staff 
of which does not as rule exceed 3 em- 
ployees) for staff whose work is directly 
connected with the train service or de- 
pendent upon the conditions regulating 
the hours during which such stations and 
halts are open to the public. 

In exceptional cases, at these stations 
and halts, the limit may be increased to 
14 hours in the case of employees for 
whom a dwelling is provided, in cases 
where the exigencies of the train service 
would otherwise require the services of 
an additional employee between the 13" 
and 14 hour. The limit can only be ex- 
tended to 15 hours in the case of em- 
ployees for whom free lodging accommo- 
dation is provided on the spot or in the 
immediate vicinity of the place of work. 

Further, if as the result of exceptional 
circumstances an employee whose normal 
limit is 12 hours (at large centres) or 
13 hours (small stations and halts) is re- 
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quired to put in 14 hours’ attendance, 
such working day must be followed by a 
rest of at least 10 hours after which the 
employee resumes his normal hours as 
fixed by the regulations. 

On the Rheims Suburban Railways the 
normal limit is 12 hours (employees with- 
out dwellings) and 14 hours (employees 
with dwellings). 

On the North-Eastern Light Railways 
(France) the limit is 15 hours. 

On the « Département » Railways of 
France the minimum night rest varies be- 
tween 7 and 12 hours (for employees with- 
out dwellings) and between 8 and 12 hours 
(for employees without dwellings), ac- 
cording to. the particular lines. 

With the exception of Czechoslovakia 
and Roumania, where it appears that the 
duration of the rest separating two con- 
secutive periods of work must not be less 
than 12 hours for employees with dwel- 
lings as well as for employees without 
dwellings, the regulations of the majority 
of railways fix the minimum length of 
this rest at 12 hours. 

Thus, on the Belgian State Railways, the 
length of the daily rest may be as low 
as 8 hours in the case of all employees. 
The same is the case in Sweden and 
Poland. 

In Norway the length of the daily rest 
must be at least 9 hours in times of nor- 
mal service, but it may be reduced to 
6 hours if the exigencies of the service 
require it, and even to 4 hours, subject 
to the consent of the employees. In 
Greece the minimum length of the daily 
rest is 8 hours for employees with dwel- 
lings and 9 hours for others. 

On the Prince Henri Railways em- 
ployees with dwellings are entitled to a 
minimum rest of 8 hours, and other em- 
ployees to a minimum of 40 hours. In 
Denmark two consecutive periods of work 
must be separated by a rest of 9 consecu- 


tive hours, which may be reduced to 
8 hours provided the employees agree. 


5° Intervals. 


The organisation of the service, or the 
intervals necessary for the taking of meals, 
obliges the majority of employees (in par- 
ticular those who are not engaged on re- 
gular duties with two or three regular 
breaks) to carry out their daily work in 
several sections. 

The intervals, when they are of very 
short duration, are allowed to the em- 
ployee to enable him to take a meal at the 
place of work, either with or without in- 
terruption of work. 

In the regulations of most railways the 
number of breaks is not limited. 

As a general rule, however, the number 
does not exceed 2 (Denmark, France, 
under normal circumstances) (Luxem- 
burg) or 3 (France, under exceptional cir- 
cumstances) according to the size of the 
particular centre and the length of the 
working day. 

The length of these intervals is not as 
a rule fixed by the regulations, although 
there are exceptions to this in certain 
countries. In France, for example, the 
minimum length of the break is 1 1/2 
hours, if there is only one break. If there 
are several, the longest must be*of at 
least 1 1/2 hours and the others 4 hour. 

In Rowmania when there are two breaks, 
they must each be of at least half-an- 
hour’s duration. When there are three, 
the Jongest must be at least 1 1/2 hours 
and the others 10 minutes each, 

On the Jugoslavian Railways the min- 
imum length of intervals for meals is 
2 hours. 

In Luxemburg the minimum length of 
intervals for meals is half-en-hour for 
station staff and 1 hour for locomotive 
and train staff. 
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6° Length and distribution 
of periodical rests. 


a) Countries in which 
the weekly rest is adopled. 


Under French regulations the staff of 
stations and depots are entitled to 52 rest 
days. The normal interval between these 
rests is 6 days, which may on occasion be 
increased to 10, or, in very exceptional 
circumstances, to 14 days. 

The normal minimum length of these 
rests is 24 hours. To this period there 
is generally added the daily rest period 
immediately preceding or following the 
main periodical rest. 

In branches of the service where work 
partially ceases on Sundays and public 
holidays, the periodical rests are granted 


. for preference on such occasions, by 


whole-aays or-half-days,the numberof 
the half-days, however, not being greater 
than the number of whole days. 

On the Belgian State Railways station 
and depot employees receive 59 days’ rest 
per annum, taken as far as possible on 
Sundays and public holidays. 

The length of these rests is not less 
than 32 hours, and must. be at least 
34 hours whenever the exigencies of the 
service permit. 

When two rests are combined (for 
example, when the exigencies of the ser- 
vice have necessitated the postponement 
of the first rest), their minimum total du- 
ration is 56 or 58 hours. 

The rests must extend over two conse- 
cutive nights, beginning before 10.0 p.m. 
and ending not earlier than 6.0 a. m. 

Rests may also be taken in half-days. 

In Sweden rests are granted as far as 
possible on Sundays and public holidays. 
If the interests of the service require the 
presence of employees on Sundays or holi- 
days, such employees must be given one 
Sunday out of two, or in case this is 


impossible, the Sunday rest must be re- 
placed by a week-day rest. 

The length of the rests must be not less 
than 24 hours. It may be as much as 30 
or even 36 hours, according to the interval 
between the rests. 

In Norway employees are given a 
weekly rest of about 30 hours, which may 
be reduced to 20 hours if necessary in 
the interests of the service, or to less than 
20 hours if the consent of the employees is 
obtained. 

In Denmark the 52 rests per annum 
must be of at least 36 hours’ duration 
each (or 33 hours in exceptional cases). 

On the Prince Henri Railways em- 
ployees must be given 1976 hours’ rest 
per annum, at the rate of 38 hours per 
rest. The maximum interval between 
two rests is 12 days, but in practice the 
interval is trem 6 to 9 days, and the min- 
imum length of rests is 32 hours. 

_ In Roumania employees at depots and 
office staff receive a half-day rest on 
Sundays and public holidays. 

In Czechoslovakia the law guarantees to 
employees engaged in continuous work a 
weekly rest of at least 25 hours’ duration; 
in practice this is increased to 36 hours. 

Employees working alternately in day 
and night shifts are also given rest per- 
iods of varying length, but one of the rests 
must be of at least 32 hours’ duration in 
every 3 weeks. 


b) Countries which do not adopt 
the weekly rest system. 


In Greece depot staffs are granted one 
long rest per month. No*minimum is 
fixed for the duration of this rest. 

Station employees receive one long rest 
per month. This rest must comprise the 
whole period between two consecutive 
night’s rest. 


On the Jugoslavian Raiiways the main 
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periodical rests are regulated as follows : 


for an employee with 5 years’ service : 
15 days, 

for an employee with 15 year’s service : 
25 days, 

for an employee with 
15 years’ service : 45 days. 


more than 


In Japan the minimum number of rests 
is 2 per month for employees not working 
jn alternate shifts, and the maximum 
number is 4. 

The number and the length of the rests 
varies greatly according to the nature of 
the work, and the administration is at 
present considering the possibility of 
adopting regulations to deal with this 
question, 


7° Organisati n of work in shifts. 


Frequently the length of the working 
day, or the amount of work which has to 
be performed, makes it necessary to em- 
ploy 2, and even 3, employees in turn, on 
the same day for the same duties. 

On the large French railways, in cases 
where work is organised in two or three 
shifts, and all the employees are subject 
to the same conditions as regards alterna- 
tion of working periods and rest periods; 
or, alternatively, when the shifts are so 
arranged that each shift keeps constantly 
to the same hours; it must be arranged 
that no employee shall be compelled to 
work for more than eight nights consecu- 
tively (decree of the 16 January 1925) (+). 
Whatever be the duration of the round 
of shifts, the total number of night shifts 
may not, in the case of any employee, 
exceed half or one-third the number of 


(1) Under the former regime (decree of 14!» Sept. 
4922) this number might be increased to 10 consecu- 
tive night shifts, compensaled fur, at the desire of 
the employee, by longer periodical rest periods. 


days comprised within the following 
round, whether the work is arranged in 
two or in three shifts. 

Night shifts are taken as those which 
comprise the whole of the period between 
1.0 a.m. and 3.0 a. m. 

The commencing and finishing hour of 
each of the two or three shifts are not 
stipulated in the regulations but in prac- 
tice, where there are two shifts, they gen- 
erally end at about 6.0 a. m. and 6.0 p. m., 
or, where there are three shifts, at about 
6.0 .a.m., 2.0 p.m. and 10.0 p. m. 

On the Belgian State Railways alternat- 
ing services are generally arranged in 
three shifts, from 6.0 a. m. to 2.0 p. m,, 
from 2.0 p. m. to 10.0 p. m. and from 
10.0 p. m. to 6.0 a. m. 

Employees work alternatively in each 
of the three periods over a period of from 
three or six weeks, and their work is sub- 
ject to the general regulations. Their per- 
iodical rest must be of at least 32 hours 
duration. 


In Japan and on the South Manchuria 
Railway the division of the working day 
into three shifts is quite exceptional. In 
general, work is organised in the follow- 
ing manner : 


Work during 24 hours, followed by a 
24 hours’ rest. The working day is de- 
vided by a 2 or 3 hours’ rest about mid- 
day. Not counting this 24 hours’ rest, 
the average length of the working day, 
including the short intervals for meals 
and rest, slightly exceeds 10 hours. 

The above arrangement may also exist 
side by side with an ordinary system of 
day-work. 


The replies to the list of questions 
furnished by other railways do not enable 
us to study the organisation of alternat- 
ing service on those railways. 

The only details which we can give re- 


) a 
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late to definition of « night work », and 
to the maximum number of consecutive 
nights’ service. 

On the Prince Henri Railways the max- 
imum number of consecutive nights is 7. 

On the Polish State Railways night 
work is taken to comprise all work which 
includes at least two hours between 
9.0 p.m. and 5.0 a.m. Night work is 
subject to a maximum of three consecu- 
tive nights, or, in exceptional cases, six 
nights. The total number of hours of 
night work within a period of two weeks 
must not exceed the number of hours of 
day work during the same period. 

In Roumania night work is work be- 
tween 6.0 p. m. and 6.0 a. m. 

In Czechoslovakia night work covers 
the time between 8.0 p. m. and 5.0 a. m. 
The number of consecutive nights must 
not exceed 2 as a general rule, or 3 in 
exceptional circumstances in the case of 
certain categories of employees. 

In Greece night work is work done he- 
tween 1.0 p. m. and 4.0 a.m. The max- 
imum number of nights is not fixed for 
depot staffs; it is 14 for station staffs. 

On the Swedish Railways work which 
ineludes two hours between 11.0 p.m. and 
5.0 a.m. is defined as night work. With 
the exception of night-watchmen and em- 
ployees who change over every two weeks, 
night work must not be required for more 
than one night out of three. 


8° Special services. 
a) Temporary staff: 


In a general way the work of temporary 
staff is subject to the same regulations as 
the work of the staff they replace. 

When this temporary staff is obliged to 
travel to the place of work, the journey 
counts in caleulating the period of actual 
work. 

On the Belgian State Railways, tempo- 


rary employees specially employed to take 
the place of men on leave, resting, or ill, 
must live as near as possible to the centre 
of the localities in which they will be 
employed. The journeys by railway to 
and from the place of work count wholly 
in calculating the period of actual work. 

Under the regulations of the large 
French railways (decree of 16 January 
1925) the working day of a temporary 
employee must not exceed 13 hours, even 
if the man he replaces worked 44 or 
15 hours, as happens in the case of small 
stations and halts. 

Consequently, it frequently happens 
that the temporary employee cannot carry 
out the whole of the duties of the man 
he replaces. 


In ealeulating the total period of actual 
work (2. é., in calculating the 8 hour 
average over a given period) : 

— journeys on engines or relief trains 
count for their whole length: 


— the following count for half their 
length : 

a) journeys by train for the purpose 
of going to or from the place of work 
(2. e., when the employee is not working 
during such journey); 

b) the time between the arrival of the 
employee at the place of work and the 
time at which he actually begins work; 
and the time between the moment ai 
which he ceases work and his departure 
from the place of work. 


b) Pointsmen. 


In the absence of information from 
other countries we shall have to content 
ourselves with merely indicating that on 
the large French railways the working 
period of pointsmen, under the «régime » 
abolished at the beginning of 1925, was 
dependent upon the number of trains pas- 
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sing during the period of work; if the 
number of such trains was less than four 
per hour, the length of service of each em- 
ployee might be increased to 412 hours, 
which made it possible to work the post 
with only two employees, one by day and 
one by night. 

If the number of trains exceeded four 
per hour, the working period might vary 
between 8 hours and 12 hours, according 
to the density of the traffic and. the 
amount of accessory work to be done by 
the employee (attention to permanent way 
apparatus, signals, telephone, etc.). 

Under the « régime» instituted by the 
decree of the 16 January 1925, the period 
of attendance of pointsmen at their place 
of work is calculated to include the per- 
iods of inaction provided for in the for- 
mula described above in the case of other 
station employees; the period of atten- 
dance may be prolonged beyond 8 hours 
by a period equivalent to 3/4 of the total 
length of the periods of inaction recorded 
in the employee’s working day. 


PERMANENT WAY STAFF. 


The permanent way staff may be divid- 
ed into two main categories : 


1° Employees engaged in maintenance 
work; 

2° Employees engaged in inspection or 
supervision, including gatekeepers. 


Employees engaged in maintenance 
of the permanent way. 


As a general rule the permanent way 
staff is subject to the same regulations 
as the stationary staff at stations and 
depots. 

In view, however, of the special con- 
ditions which apply to the work of these 
employees, certain modifications occur, 


particularly as regards the distribution of 
work between the different seasons. 

It is in fact impossible for employees 
working on the permanent way to do the 
same amount of work constantly at all 
seasons of the year, firstly because of the 
variation in the length of days and nights, 
and secondly because of weather condi- 
tions. 

On the Czechoslovakian Railways, as on 
the Swedish State Railways, the « English 
week » is adopted for permanent way 
maintenance staff, that is to say such em- 
ployees work 8 1/2 hours per day except 
Saturday, when they only work. fo1 
5 1/2 hours. They do not work on 
Saturday afternoon or Sunday. 

The working day is divided by inter- 
vals just sufficiently long to enable em- 
ployees to take a meal at the place of work. 


In Denmark work is distributed as fol- 
lows: 


7 hours per day in December and Jan- 
uary; 

9 hours per day from the 15 March to 
the 15 May; 

8 hours per day for the rest of the year. 


In Roumania employees work two hours 
longer per day in the summer season 
1 March to 1 November) than in the winter 
season (1 November to 1 March), 

On the Swedish State Railways the 
average period of work is calculated at the 
rate of 208 hours per month; this average 
is observed by working 195 hours per 
month from October to March, and 
221 hours per month during the other 
months of the year. 

In Poland, where permanent way per- 
sonnel work for 8 hours per day without 
a break on all working days of the year, 
the possibility is being considered of in- 
creasing the length of the working day 
to 10 hours during the summer months, 
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and shortening it to 6 hours during the 
winter months. 

In Japan the working hours of the per- 
manent way staff vary according to the 
season : 9 hours per day from November 
to February; 10 hours from March to 
April; 11 hours from May to August; 
10 hours from September to October; giv- 
ing, for the whole year, a daily average 
of 10 hours. 

Work below ground never exceeds 
10 hours per day. 

There are three breaks in the working 
day, 2 of 15 minutes each, morning and 
evening, and one of at least half-an-hour 
for the midday meal. ; 

In Greece the length of the working day 
is one hour more in summer (March to 
October) than in winter (November to 
February) (10 hours instead of 9). 


On the South Manchuria Railway the 


permanent way maintenance staff also 


work for an average of 8 hours per day 
throughout the year, with a longer day 
in summer than in winter. 


In Luxemburg and Czechoslovakia the 
length of the working day is uniformly 
8 hours throughout the year. 


In Holland employees engaged in the 
maintenance of the permanent way, or 
work in connection therewith, must not 
ordinarily be required to work more than 
10 hours on any one day, or more than 
102 hours in any period of two consecu- 
tive weeks. 

If, however, between the months of 
November and February, the number of 
hours’ service effected in the course of 
each period of two weeks has been below 
100, it is permissible during the other 
months of the year to exceed the max- 
imum of 100 hours per fortnight, with- 
out, however, in any given fortnight, ex- 
ceeding the maximum of 114 hours, and 
without exceeding the general average for 


the whole year of 102 hours per fort- 
night. 

On the Belgian State Railways these 
employees work 8 hours per day the whole 
year round. The working hours are from 
7 a. m. to 4.0 p.m. in summer, and from 
7.30 a. m. to 4.30 p. m. in winter, with 
an interval of one hour for the midday 
meal. 

On the large French Railways, prior to 
the publication of the decree of 16 Jan- 
uary 1925, the average of 8 hours per day 
was calculated over the whole year, so that 
it was possible to adopt all kinds of re- 
arrangements of hours to make up, dur- 
ing periods or days of fine weather for 
hours of work lost during the bad season 
or on days when the weather was bad. 

Under the new « régime » (decree of 
the 16 January 1925), the work of em- 
ployees engaged ‘on maintenance of the 
permanent way, the maintenance of elec- 
tric installations and signals and other 
technical equipment of the line, is fixed 
so as not to exceed an average of 8 hours 
per day over successive periods of not 
more than 90 days each; in no case, how- 
ever, must the period ef actual work on 
any one day exceed 10 hours. 

It is, however, permissible to increase 
the average of 8 hours to 9 hours during 
a period of three months, provided the 
extra hours are allowed for during three 
other months of the year. 

“The working day is generally broken by 
an interval of at least 1 hour for a meal. 

The total length of the working day 
cannot, under any circumstances, exceed 
13 hours. 

While the regulations in force in cer- 
tain countries (Denmark and Holland) do 
not count as actual work ‘the time spent 
in walking along the line to and from 
the place of work, the French regulations 
allow 12 minutes per kilometre (19 min. 


per mile) in excess of 5 kilometres 
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(5 miles) per day (outward and return 
journey included). 

In Japan working hours count from the 
moment the employee signs on at the be- 
ginning of the day to the moment wher 
he signs off at the end. Journeys to and 
from the place of work are therefore 
counted in calculating the length of the 
working day. 

On. the Czechoslovakian Railways jour- 
neys on foot are not counted except from 
the spot at which the gang assembles, any 
journey necessary to reach this spot not 
being counted. 


Employees engaged in inspection 
or supervision, including gatekeepers. 


On the large French railways employees 
engaged in the supervision of the perma- 
nent way are required, as in the case 
of other employees, to do 8 hours’ actual 
work on an average per day. In the case 
of those whose work is of an intermit- 
tent character, the period of attendance 
at the place of work may be extended 
beyond 8 hours though the period of 
attendance with .a maximum limit of 
12 hours, except in the case of gatekeepers 
who are allowed to leave their gates or 
watchbox and to return to the gatehouse, 
and except also in the case of employees 
who live on the spot and who, for a period 
of at least 6 hours are engaged exclusi- 
vely on gate work. For these two classes 
of employees, the period of daily atten- 
dance at the place of work may be increas- 
ed to 15 hours. 

When a woman gatekeeper does the 
day-work at a level crossing, the night 
work may be done by a member of her 
family who is*employed by the railway 
in other work than that of a gatekeeper, 
provided such employee is not called upon 
to get up more than 60 times a month be- 
tween 9.0 p. m. and 5.0 a. m. 


Each opening of the gates by such em- 
ployee between the above hours is taken 
as equivalent to 20 minutes excess work, 
entitling him to a corresponding reduc- 
tion of the length of the normal working 
day at his normal place of work on the 
railway. 

On the Belgian State Railways the max- 
imum daily period of attendance is 
42 hours, but only at very easy posts, 
when the gatekeepers are provided with 
a dwelling on the spot. Gatekeepers at 
similar posts, but not provided with dwel- 
lings, may be required to work for 
10 hours, the total period, including pro- 
ceeding to and from the place of work, 
not to exceed 12 hours. At busy posts the 
working period is 8 hours, with a max- 
imum, including time spent in going to 
and from the place of work, of 12 hours. 

When the employees are not housed, 
the period of attendance must not exceed 
8 hours, within maximum limits (as de- 
scribed above) of 12 hours. 

Night work is always done by male 
employees, for in Belgium the law forbids 
the employment of women, or children 
under 48 years of age, in ‘night work. 

In Holland in the case of staff exclusi- 
vely or principally engaged in the super- 
vision of the permanent way, the period 
of attendance must not exceed 12 hours 
for any one day; or, for a period of four- 
teen consecutive days, 144 hours if the 
employee lives near to the place of work, 
and 132 hours in the opposite case. 

In Luxemburg the work at level cross- 
ings is perrmanently carried out by two 
employees, working 12 hours per day each. 
At the less busy pests a single employee 
may put in up to 16 hours of attendance 
daily. 

In Poland the hours of service of gate- 
keepers are calculated according to ihe 
number of trains passing over the level- 
crossing, each train counting for a cer- 
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tain number of minutes of work, varying 
according to the kind of train. 

In Sweden the hours of service of gate- 
keepers may not, as a general rule, exceed 
12 hours. This period may, however, be 
increased to 16 hours in cases where this 
is in the interests of the service. Each 
train which passes counts for 20 minutes 
of actual work, the remainder of the per- 
iod of attendance being counted as to 1/4 
of its length as actual work. 

In Rouwmania this class of employee is 
engaged on mixed service; for example, 
they do a round of inspection of the per- 
manent way in the morning, rest in the 
afternoon (between 11.0 a. m. and 
6.30 p.m.), and then at night act as gate- 
keeper at a level-crossing. If there are 
no gates in their district, they do their 
round in the morning, and work with a 
repair gang in the afternoon. 

On the Czechoslovakian State Railways 
the service of employees engaged on per- 
manent way supervision (gatekeepers, 
signalmen and block signalmen, ete.) is 
regulated according to the amount of ac- 
tual work to be done in each case. When 
the period of actual work executed during 
the whole period of daily attendance does 
not exceed 6 hours, the employee may be 
required to attend for more than 8 hours. 

In Japan level-crossings which require 
permanent attendance are kept by em- 
ployees who work for 24 hours at a 
stretch and then rest for 24 hours, 


WORKSHOP STAFF. 


The organisation of work in railway 
workshops is more or less similar to that 
in ordinary industrial workshops. In 
principle, all employees work 8 hours per 
day (9 hours in Japan and Greece, 9 hours 
and 10 hours on the South Manchuria 
Railway) or 48 hours per weck. 
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The regulations of certain railways 
(Czechoslovakia, Poland, Denmark, Hol- 
land, Société des Transports en commun 
de la région parisienne) adopt the « En- 
glish week », 7, e., 8 1/2 hours per day on 
the first five days of the week, and 51/2 
hours on Saturday (or other similar ar- 
rangement). 

The period of attendance is generally 
divided into two secfions, one in the 
morning and the other in the afternoon, 
by an interval for the midday meal. 
This interval varies from 40 minutes to 
2 hours, according to the circumstances 
of time and place. . 

On the Norwegian State Railways the 
Saturday rest does not obtain, so that 
employees may do their 8 hours’ work at 
a single attendance. 

In certain cases the two sections (morn- 
ing and afternoon) are divided by a short 
rest period, varying between 10 and 
30 minutes according to circumstances, to 
enable the employees to take a meal. 

Rest periods are generally taken on 
Sundays and public holidays, except in 
the case of gangs engaged in continuous 
night and day work, or in cases where 
workshops remain active on Sundays and 
public holidays. 

As a rule calculation of the period of 
service, as defined above, begins from the 
moment of commencing and ends at the 
moment of ceasing actual work, that is to 
say, it does not include the time taken for 
meals, washing and changing uniform, 
and handing over of work from one gang 
to the next. 

The regulations of certain compaziies, 
based on article VI of the Washington 
Convention, provide for a prolongation of 
the normal working day in the case of 
certain categories of preparatory or sup- 
plementary work which must necessarily 
be executed outside the limits fixed for 
the general work of the railway. 
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Thus, the French regulations provide 
for a prolongation of the working day in 
the following cases : 


1° Work of employees engaged in con- 
nection with motive power, lighting, 
heating and lifting apparatus; 

2° Work of employees engaged normal- 
ly or exceptionally whenever the normal 
work of the railway is suspended, in 
the repair or cleaning of machinery, en- 
gines, or other plant which continuity 
of work prevents from being withdrawn 
from service otherwise than at such 
periods of stoppage; 

3° Work of head and assistant gang- 
foremen or of specialist employees 
whose presence is indispensable for co- 
ordinating the work of two successive 
gangs; 

4° Work of head and assistant gang- 
foremen in preparing for work to be 
executed by their sections; 

5° Work of officials, foremen and spe- 
cialist employees connected with experi- 
ments or tests for the improvement of 
existing apparatus or for the installation 
of new apparatus. 


The length of the working day may not 
be increased by more than 1 hour in the 
case of assistant foremen, workmen and 
labourers, or by more than 2 hours in the 
case of head foremen or inspectors. 


REGULATIONS APPLICABLE 
TO THE WHOLE OF THE STAFF. 


After having examined the regulations 
relating to the work of the various classes 
of staff, it is necessary to note certain 
provisions applicable to all employees. 

The following observations will bear 
upon the points : 


1° Employees not subject to the regu- 


lations in force; 
2° Permanent or occasional exceptions, 


and remuneration of overtime work. 
Obligation to execute the work allotted 
Conditions to which certain employees are 
subjected outside working hours; 

3° Intervention of the personnel in 
questions concerning application of regu- 
lations relating to conditions of work; 

4° Annual holidays. 


Employees not subject. 
to the ordinary regulations. 


The Washington Convention, in ar- 
ticle 2 (a), states that its provisions « are 
« not applicable to persons occupying an 
« inspectorial or administrative post or 
« a confidential position ». 

In the absence of other information we 
will quote the interpretation lent to this 
clause by the French and Belgian regu- 
lations. 


On the large French railways the public 
administration decree of the 16 January 
1925 is not applicable : 


« To employees at stations or depots of 
« a grade at least equal to that of assistant 
« stationmasters of large stations; em- 
« ployees of the permanent way mainten- 
« ance service of a grade at least equal 
« to that of 2"° class ‘ district superin- 
« tendents’ or of officials carrying out 
« the duties of such a post; head guards, 
« electricians and employees of the loco- 
« motive Department of a grade at least 
« equal to that of assistant superinten- 
« dent of a 3" class depot; employees of 
« the regional and central services or cen- 
« tral administrations, of a grade at least 
« equal to that of a 2°" class chief clerk; 
« employees connected with the survey- 
« ing and purchase of ground; employees 
« in charge of stores, and employees en- 
« gaged in various branches of reception, 
« supervision, control and inspection, 
« whose work is not normally subject to 
« any fixed service conditions. » 
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A decree of the Public Administration, 
not yet promulgated, will eventually fix 
the conditions under which the law of the 
23 April 1919 regarding the 8 hour day 
will be applied to the above personnel. 


On the Belgian Staite Railways the or- 
dinary regulations do not apply to em- 
ployees who, under the terms of the law 
of the 14 June 1921, « can be considered 
as occupying positions of confidence ». 
Such employees are : 


Chief and superintendent of technical 
or administrative department; 

Engineer; 

Technical inspector; 

Sectional superintendent; 

Architect; 

Chemist; 

Inspector; 

Divisional superintendent; 

Chief clerk; 

Controller; 

Deputy chief clerk; 

Stationmasters of all classes; 

Building surveyor; 

Running shed superintendent; 

Works superintendent; 

Chief cashier; 

Cashier and accountant; 

Auditor; 

Superintendent of railway police; 

Assistant superintendent of railway po- 
lice; 

Head guard; 

Police official; 

Workshop head foreman; 

Workshop foreman, traffic foremen, 
signal department foreman, or perma- 
nent way foremen; 

Foreman in charge of a small work- 
_ shop, or engaged in the supervision or 
instruction of permanent way workmen; 

Machinery instructor; 

Locomotive inspector on traffic ser- 
vice or in charge of the work of a small 
engine shed; 

Foreman platelayer; 

Foreman superintendent in control of 


the work of supervision and instruction 
on the permanent way; 

Works inspector; 

Reception official; 

Storekeeper, where the nature of his 
duties is similar to that of the duties of 
a head storekeeper; 

Depot caretaker; 

Examiner. 


Exceptions. 


Apart from the « permanent exceptions 
« which may be allowed in the case of 
« preparatory or supplementary work 
« which may be necessary outside the 
« limits laid down for the. general work 
« of the undertaking » (*) the Washing- 
ton Convention provides, in article 3, that 
the limit of 8 hours per day or 48 hours 
per week « may be exceeded in case of 
« accident, or in case of urgent work ne- 
« cessary on engines or equipment, or in 
« cases of ‘ force majeure ’, but only to 
« the extent necessary to avoid serious 
« dislocation of the normal work of the 
« industry ». 

Article 6 also provides that the regula- 
tions to be drawn up for each industry 
or profession shall fix the temporary ex- 
ceptions which shall be « admissible in 
« the case of extraordinary pressure of 
« work ». ; 

Finally, article 14 stipulates that « the 
« provisions of the Convention may be 
« suspended in any country in case of 
« war or of occurrences threatening na- 
« tional security ». 

These clauses are reproduced in the 
French regulations, which provide that 
modifications may be made in the normal 
conditions of work in the following cases: 


4° Urgent work, the immediate execu- 
tion of which is necessary in order to 
prevent accidents, to organise relief meas- 


(2) See p. 1768, above. 
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ures, or to repair the damage caused by 
accidents ; 

2° Work executed in the interests of 
safety, or national defence or of any 
branch of the public service; 

3° Extraordinary pressure of work. 


As regards the mobile staff, the pre- 
sent regulations, which are only provi- 
sional, do not impose any limitation of 
the amount of overtime, and in the three 
cases enumerated above any modification 
in the normal regulations is subject to the 
approval of the Ministry of Public Works 
(Railway administration section). 

This section of the Ministry of Public 
Works may further, where circumstances 
justify it, authorise slight modifications 
in the normal working hours of the mo- 
bile personnel. 

As regards the stationary staff, the 
decree of the 14 September 1922 fixed at 
450 the number of hours’ overtime which 
may be required of the staff in case of ex- 
traordinary pressure of work. 

At present (under the « régime » insti- 
tuted by the decree of the 16 January 
1925) the discretionary limit allowed to 
railways has been reduced from 450 to 
75 hours per annum, with a maximum ot 
2 hours per day, and a railway which 
wishes to take advantage of this facility 
must first advise the Labour Control Ser- 
vice of its desire to do so. 

Further, the Minister of Public Works 
may, on the application of a railway, 
authorise 100 additional hours’ overtime 
work beyond the 75 hour limit, but so that 
the length of any one working day shall 
not exceed the normal length by more 
than 2 hours. : 

- For the execution of urgent work ne- 
cessary to prevent, or repair the results 
of, accidents, stationary employees may 
be required to prolong their attendance 
at the place of work on any one day, 


without limits, at the discretion of tht 
service superintendent, and on subsequent 
days they may be required to work for 
not exceeding two hours beyond the length 
of the normal working day. 

For work executed in the interests of 
safety or of national defence, the limit 
must be fixed in each case by the Minister 
of Public Works. 

The number of hours worked by sta- 

tionary staff owing to extraordinary pres- 
sure of work, or for any other special 
reason, are considered as overtime and 
paid for at the ordinary rates applicable 
to normal working hours. 
- When, however, the overtime is due to 
the necessity of executing exceptional 
work, or to special movements arising out 
of a serious accident, or when it is de- 
manded of an employee who has 
already begun a period of rest, the em- 
ployee thus working overtime is entitled, 
under the staff regulations, to an increase 
of 20 % above the ordinary hourly rate 
of pay in respect of each hour worked up 
to 2 hours after the termination or be- 
fore the commencement of the period of 
work fixed by the scheme of work, and 
to an increase of 50 % beyond such ordi- 
nary hourly rate in respect of each hour 
worked beyond 2 hours after the termina- 
tion or before the commencement of the 
said period of work. 

These increased rates are moreover paid 
whether the hours of overtime are or are 
not counterbalanced by a corresponding 
period of rest. 

The overtime worked by mobile staff is 
also accounted for at definite hourly rates 
of pay, which correspond more or less to 
the normal hourly remuneration of the 
employees concerned, 

Finally, the French regulations provide 
that when work has been interrupted for 
accidental causes or for reasons of 
« force majeure », a prolongation of the 
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working day may be required under the 
following conditions to make up for the 
hours lost : 


a) in case the interruption of work 
does not last for more than one day, the 
time lost may be made up within a max- 
imum period of fifteen days, dating from 
the day on which work is resumed; 

b) in case the interruption lasts for not 
exceeding one week, the time lost may be 
made up within a maximum period of 
sixty days; 

c) in ease the interruption lasts for 
more than one week, the time lost may be 
made up within a period exceeding the 
limit of sixty days, but only with the 
consent of the Labour Control Service. 


The above provisions cannot he con- 
strued to authorise the prolongation of 
the working day beyond a maximum of 
10 hours. 


The Belgian law of the 14 June 1924 
provides that the normal limits may be 
exceeded when it is necessary to execute 
work either to repair the results of, or to 
prevent, an accident, as well as urgent 
work on engines and rolling stock and 
work necessitated for reasons of « force 
majeure » or for unforeseen reasons; but 
only when it is absolutely indispensable 
to execute such work outside ordinary 
working hours so as to avoid serious in- 
convenience to the service. 

The overtime work which may be done 
under these legal provisions must be paid 
for at a rate which is at least 25 % higher 
than the ordinary rate of remuneration 
for the first two hours’ overtime, and 
50 % higher for any additional hours 
beyond the first two (it is to be under- 
stood that the above applies only to hours 
of overtime on any one day and without 
break of continuity). These provisions 
are adopted on the Belgian State Railways, 


but the hours of overtime worked by the 
mobile staff are always paid for at.a rate 
which is 50 % higher than the normal 
rate of pay, payment for overtime being 
made once a month. 

Overtime work on Sunday is paid for at 
double the normal rate of pay. 

On the Swedish State Railways when, 
as the result of uncontrollable events, ac- 
cidents or unforeseen circumsiances, the 
normal course of work is interrupted or 
disturbed, or when there’ is a possibility 
of such interruption or disturbance oc- 
curring, the working day may be pro- 
longed to the extent demanded by the 
circumstances. If such prolongation 
continues for more than six consecutive 
working days, the authority of the Royal 
Administration must be obtained. 

In all other cases when special circum- 
stances necessitate the extension of the 
working day, such extension may be au- 
thorised by the service superintendents, 
subject to a maximum limit of 30 hours’ 
overtime in any one month, or 150 hours 
in the course of a year. 

Under the provisions of the Czechoslo- 
vakian law regarding the 8 hour day, the 
Minister for Railways may authorise a 
prolongation of the working day when the 
ordinary railway service has been inter- 
rupted as a result cf accidents or because 
of weather conditions, or, further, when 
the public interest or other imperative 
reasons necessitate the working of over- 
time. 

The hours of service may be extended 
at the discretion of local superintendents 
in case of train delays. 

The regulations in force on the Japan- 
ese State Railways, the Greek State Ruail- 
ways, the Roumanian State Railways, the 
Danish State Railways and the Norwegian 
State Railways also provide that in case 
of accident, whether actual or threatened, 
working hours may be prolonged and the 
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periods of rest modified or reduced. But 
the majority of the replies received to the 
questionnaire do not contain any very 
precise details as to the extent to which 
the normal working hours may be modi- 
fied, nor as to the rates of remuneration 
applicable to overtime work. 

We may remark, however, that in Rou- 
mania hours of overtime worked by the 
locomotive ‘staff are paid for at 20 % 
above the normal rate of pay. 


Obligation to execute the work allotted. 


We have seen that in most cases the 
regulations provide for the modification 
of the rules relative to working hours and 
rests in certain well defined cases. The 
same applies to most industries, where it 
is possible to lay down conditions in ad- 
vance as to the working of overtime. 

But the very nature of the railway ser- 
vice gives rise to accidental and un- 
foreseeable circumstances, necessitating 
the working of overtime, as for instance 
in the case of train delays. 

It is therefore essential that employees 
should be required, in the case of modi- 
fication of the normal hours of work, to 
carry on the duties which are assigned 
to them, in the interests of the public 
service. This obligation is expressly sti- 
pulated in the regulations of certain rail- 
ways. Thus, for example, the regulations 
of the Belgian State Railways stipulate 
that in no case, even when the maximum 
working hours are exceeded, must train 
staffs abandon at any intermediate sta- 
tion the public service with which they 
are entrusted, but stationmasters must 
take all necessary measures for accel- 
erating the dispatch of trains in the di- 
rection of a station or depot where the 
train staffs can be changed. 

In no case, however, and under no 
pretext, must an employee who has reach- 
ed the maximum number of hours author- 
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ised be compelled to continue a journey 
beyond the first point on the line at 
which it is possible to replace him, and 
the employee concerned has the right to 
spend the night at such point. 

Disciplinary action is taken in the case 
of employees who’ endeavour to secure 
their replacement contrary to the regula- 
tions, as well as in the case of those who, 
having been formally requested to con- 
tinue at their post, are found to have de- 
faulted. 

In case of accident, or definite inter- 
ruption of the service, employees cannot 
claim the application of the standing re- 
gulations, in order to justify their refusal 
to execute the additional work which is 
required of them. 

On the large French railways, whatever 
be the category of the employees, they 
cannot, under any circumstances or pre- 
text whatsoever, when requested to pro- 
long their hours of work or to reduce 
their period of rest, leave their posts or 
refuse to execute the work assigned to 
them. 

In Czechoslovakia all employees are re- 
quired to execute the duties assigned to 
them, even outside the normal working 
hours. Any infraction of this rule ren- 
ders the employee concerned liable to dis- 
ciplinary action. 

In Roumania the law and the railway 
regulations provide that employees whose 
work is connected with the safety of traf. 
fic may not, when requested to prolong 
their normal working hours, leave their 
post before they have been relieved. 

On the Japanese State Railways all em- 
ployees are required to carry out the 
duties assigned to them by their superior. 


Emergency obligations. 


Apart from the cases referred to above, 
where employees may be required to 
prolong their normal working hours, it 
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may be necessary. in certain circumstances 
to recall employees who have already en- 
tered upon a rest period. 

To meet this case the Japanese regula- 
tions provide that in case of accidents all 
employees are required, on their own ini- 
tiative, to place themselves at the disposal 
of their superior. 

On the large French railways it is pro- 
vided that certain employees (and in par- 
ticular reserve superintendents whose 
duty it is to undertake relief work as 
drivers, stationmasters, etc., or whose 
assistance is necessary in case of defects 
in fixed installations or apparatus of im- 
portance as regards the safety or punc- 
tuality of the train service) may be called 
upon during rest periods if their ser- 
vices are urgently required. 

The service regulations may, in this 
respect, adopt whatever provisions may be 
necessary to authorise the calling up of 
such employees, during rest periods, 
where circumstances require it. 


Intervention of the staff in questions 
concerning the application of service 
regulations 


The regulations in force on certain rail- 
ways give employees the right to express 
an opinion at the time ot drawing up 
working timetables, or to submit obser- 
vations or objections on the subject of 
working conditions. 

In Norway and Poland, for example, 
the staff has the right, through its re- 
presentatives, to express its views on the 
organisation of the service in general and 
on the timetable of work in particular. 

In Roumania any observations which 
the employees may wish to make must be 
made to their immediate superior. 

On the Czechoslovakian State Railways 
the timetables of work are prepared in 
collaboration with representatives of the 
staff. 


Any objections which may be raised to 
these timetables by the staff or its re- 
presentatives are considered by the ad- 
ministration. 

In Denmark the timetables of work are, 
prior to being adopted, submitted to the 
staff, who may submit any observations 
or objections within the period of one 
week. 

On the Swedish State Railways time- 
tables of work are submitted to the staff 
concerned before being put into force, 
and they have the right, within a period 
of six days, to submit any observa- 
tions thereon to the Local Superinten- 
dents. Where necessary, any difference 
of opinion can be submitted to the Royal 
Administration, which gives its decision 
after consulting a Special Commission 
composed of a chairman and six mem- 
bers; the chairman and three of the mem- 
bers of this Commission are nominated 
by the Royal Administration and the three 
other members by the employees’ unions. 

This Commission gives its opinion on 
the following questions : 


4° Prolongation of the working hours of 
employees engaged in intermittent work; 

2° Claims emanating from the staff; 

3° Examination of questions submitted 
by the Administration; 

4 Drafting of regulations. 


Where claims are submitted by em- 
ployees, the Commission must grant a 
hearing to both the competent authority 
and the claimants. 

On the large French railways the staff 
may, further, submit its observations 
either in person or through the medium 
of delegates recognised as such by the 
Regional Superintendents and by the 
higher central authorities. 

As regards mobile staff, the present 
provisional « régime » provides for the 
participation of the representatives of 
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such personnel in the work of the « La- 
bour Committees.» which every month 
examine the timetables of work and the 
cases of work outside the limits of the 
timetable which have occurred during the 
preceding month. 

Finally, the law of the 29 October 1921 
relative to the new situation on the rail- 
ways provided that any dispute of a col- 
lective nature which may arise between 
one or more railways and the personnel, 
particularly as regards service regulations, 
shall be referred to an arbitral tribunal 
comprising two representatives of the 
staff. 

Under the regulations instituted by the 
decree of the 16 January 1925, difficulties 
of a local or regional nature relative to 
the preparation and application of ser- 
vice time-tables are to be settled by the 
Labour Control Service, after hearing the 
observations of the parties concerned and 
of the representative of the railway ad- 
ministration. The delegate representing 
the staff may be heard at his request or 
at the request of the staff. 

Difficulties of a general character must 
be settled by the Minister of Public 
Works, who will give his decision after 
consultation with the Director of the 
Labour Control Service, the latter having 
previously consulted a tripartite Commis- 
sion comprising an equal number of re- 
presentatives of the Administration, of 
the railways, and of the employees’ or- 
ganisations. 

On the Belgian State Railways obser- 
vations may be presented either in writ- 
ing or by word of mouth by the staff or 
by delegates of the « Employees’ Councils ». 
Such observations are received by the 
superintendent concerned, and are exam- 
ined by both parties. When it is not pos- 
sible to arrive at an agreement as a result 
of such exmination, the dispute is sub- 
mitted to higher authority for decision. 


Holidays. 


Apart from so called « rest periods », 
the staff is entitled in most countries to 
an annual holiday, generally with pay. 

On the Japanese State Railways em- 
ployees who have not been absent from 
work during a period of six months are 
entitled to a holiday of three or four days. 
if in the course of the ensuing six months 
there is again no absence, the employees 
are entitled to an additional holiday of 
from four to six days. The same rule 
applies to all subsequent periods of six 
months during which the employee is not 
absent from work. 

The holiday must be taken within a 
period of one year at a time chosen by the 
employee, subject to conditions yper- 
mitting of such choice. The work of 
employees absent on holiday is carried 
out by the remaining employees, who 
work overtime as required. 

In cases of the decease of near relatives 
(father, mother, son, daughter) leave of 
absence with pay of from three to five 
days is granted to employees, who are 
further entitled to a day’s leave of absence 
on each anniversary of the decease of 
their father or mother. 

In cases of the serious illness of 
parents, wife or children, or in similar 
cases, employees may obtain permission 
to absent themselves from work when they 
have made arrangements for their work 
to be carried out for them during their 
absence. 

On the South Manchuria Railway a 
holiday of twelve days is granted to 
higher grade staff and officials; work- 
men are only entitled to holidays in case 
of the decease of parents, children or 
wives. 

In the regulations of certain railways 
the length of the annual holiday depends’ 
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on the number of years of service. Thus: 


4° On the Greek State Railways station- 
ary employees are entitled to holidays as 
follows : 


Shunters : 


40 days a year for those who have com- 
pleted from 2 to 10 years’ service; 

45 days a year for those who have com- 
pleted more than 10 years’ service. 


Officials : 


20 days a year for those who have com- 
pleted from 1 to 15 years’ service; 

30 days a year for those who have com- 
pleted more than 15 years’ service. 


2° In Denmark, where the staff is en- 
titled to 52 rest days, holidays with pay 
are granted as follows : 


1 week for gatekeepers and engine shed 
employees; 
~ 2 weeks for employees working on the 
permanent way, porters, train staffs, 
firemen; 
2 to 3 weeks for head guards, drivers, 
and assistant stationmasters. 


3° In Luxemburg employees are entit- 
led, in addition to 52 rest days per annum, 
to the following annual holiday : 


15 days, when they have completed from 
1 to 5 years’ service; 

21 days, when they have completed 
more than 5 years’ service. 


In addition to this paid holiday, which 
does not entail the working of any over- 
time, employees may be granted leave of 
absence with pay in case of the decease 
or birth of a member of the family. 


4° In Poland the annual holiday may 
vary from 2 to 6 weeks, according to the 
length of service of the employees con- 
cerned. 


This annual holiday is in addition to 
the 26 rest days per annum, and employees 
are not required to work extra time on 
account of such holiday. 


5° In Rowmania the holiday varies from 
10 to 30 days. 


6° In Holland the annual holiday con- 
sists of 14, 18 or 21 days, according to 
the number of years of service. 


T° In Czechoslovakia the annual holi- 
day is granted on the following scale : 


2 weeks for employees with less than 
10 years’ service; 

3 weeks for employees who have com- 
pleted from 10 to 20 years’ service; 

4 weeks for employees who have com- 
pleted more than 20 years’ service. 


Apprentices and employees of the lower 
grades are entitled to shorter holidays, but 
in their case also the exact duration of 
the holiday depends on the length of ser- 
vice. 


On the Swedish Railways employees on 
the permanent staff are entitled to a 
yearly holiday with pay, on the following 
scale : 


Employees Employees 

under more than 

40 years old. 40 years old. 
Lowest grades. . 20 days. 30 days. 
Middle grades. . . . 25 days. 30 days. 
Higher grades... . 35 to 45 days. 45 days. 


In Norway the yearly holiday consists 
of from 2 to 3 weeks. 

In addition to the 59 rest days per an- 
num, holidays on full or part pay may 
be granted to employees of the Belgian 
State Railways as follows : 


15 days per annum to officials, office 
staff, and attendanis; 
4 days per annum to drivers. 


Holidays on full pay may also be grant- 
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ed to employees of the permanent or tem- 
porary staff to enable them to fulfil cer- 
tain civic duties or to attend certain 
family ceremonies (funerals, marri- 
ages, etc.). 


On the large French railways, under 
the terms of the staff regulations which 
came into force in 1920, employees are 
entitled to an annual holiday, with pay, 
of fifteen days. This period has, more- 
over, been voluntarily increased to a max- 
imum of thirty days, in the case of the 
higher grades of employees, and particu- 
larly those of the traffic service who may 
be called upon to work outside the normal 
working hours, whether to undertake a 
special inspection or to take part in any 
action which may be necessary as the re- 
sult of accidents or other occurrences. 

Under the « régime » instituted by the 
decree of the 1 September 1922, the 
granting of this fifteen days’ holiday 
might entail an obligation on the part of 
the employees to make up the 120 work- 
ing hours thus lost; employees were, in 
fact, required to work 2504 hours per 
annum, which represents the equivalent 
of 313 working days (365, minus 52 Sun- 
days). 

Under the new « régime », instituted 
by the decree of the 16 January 1925, em- 
ployees are no longer required to make up 
the time taken in holiday. 


Summary of regulations in force on the 
German State Railways 
with regard to working conditions. 


It may be useful to add to our report 
some details concerning the rules at pres- 
ent in force on the German railways with 
regard to conditions of work. 

On the German State Railways em- 


ployees are divided into two main catego- 
ries, each having its own set of regula- 
tions : 

a) Officials (Beambte) ; 

b) Workmen (Arbeiter) (*). 


a) Officials. 


4° Hours of work: — The number of 
hours of actual work must not, on the 
average, exceed : 


8 hours per working day; 
48 hours per period of seven days; 
208 hours per period of thirty days; 


when work is continuous and particularly 
fatiguing. Mere continuity of work is 
not sufficient to justify limitation to 
8 hours. 


The following are considered as occu- 
pations in which work is continuous and 
particularly fatiguing : 

In stations : Chief Traffic Official, 
pointsmen and shunters in cases where 
the service operations follow on in such 
a way that there is no interruption, not 
even for so short a space as five minutes. 

In other occupations, the period of 
work must not exceed the following 
limits : 

9 hours per working day; 

54 hours per period of seven days; 
234 hours per period of thirty days. 


The time spent in going to the place of 
work, or from one post to another, counts 
as time spent in actual work. 

The time during which employees are 
required to be present at the place of work, 


(1) The term « workmen » (in German : Arbeiter) 
is applied to employees in any branch of the service, 
even outside workshops. The « workmen» com- 
prise about 70 °/> of the total staff, and include 
labourers and certain other lower grade apa 
of all brauches of the railway service. 
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without actually doing any work (i. e¢., 
available for work if required), is ac- 
counted for, when calculating the period 
of actual work, as follows : 

a) for staff of the permanent way in- 
spection service, at the rate of 33 1/2 %; 

b) for station staff, at the rate of 50 %; 

c) for train staffs and engine crews, 
at the rate of 50 %, except in cases where 
the stand-by crew for a particular engine 
is the same crew as will run the engine, 
in which case the time spent in this way 
counts as actual work to the extent of 
80 %. 


Journeys on the line to reach or to re- 
turn from the place of work are counted 
as periods of actual work to the extent of 
50 % of the time so spent. 


2° Daily rest. — The daily rest must be 
of at least 8 hours’ duration in the case 
of station employees or employees engag- 
ed in inspection of the permanent way, as 
well as in the case of train staffs or engine 
crews who take the rest away from their 
place of residence. 

The minimum is 10 hours in the case of 
train staffs or engine crews who take the 
rest at their homes. 

These periods may, however, where re- 
quired by the exigencies of the service, 
he reduced to 5 hours in the case of the 
mobile personnel and to 6 hours in the 
case of other employees. 


3. Limits of working day. — Where it 
is a question of work which is continuous 
and particularly fatiguing, the maximuwin 
period of work must not exceed 10 hours. 

In other cases the limit may be extend- 
ed to 12 hours, and, further, may be pro- 
longed to an extent equivalent to the in- 
tervals between work and to the periods 
spent in reserve at the place of work, the 
maximum in such cases, however, not to 
exceed 16 hours. 


These general rules are replaced, in the 
case of the train staffs and engine crews 
by the following : 

The limit must not as a rule exceed 
12 hours. It may, however, be extended 
to 16 hours in the case of very light work, 
or where there is a break of 2 hours, or, 
further, if a prolonged rest period is to 
precede or follow the period of service 
in question. 

The maxima of 12 and 16 hours res- 
pectively may also be exceeded in certain 
cases. 

As regards engine crews, the time spent 
in actual running during any one day 
must not exceed 9 hours, except in the 
case of very light work and provided a 
break is allowed during the day. 


4° Periodical rests. — The staff is en- 
titled, annually, to: 

a) either 52 rest days each consisting 
of at least 32 consecutive hours; 

b) or at least 26 rest days of the above 
minimum duration and the remainder at 
the rate of 3 rest days of 24 hours each 
for 2 rest days for 32 hours each. 


Rest days should comprise, wherever 
possible, 17 Sundays or public holidays. 


5. Night work. — Night work which 
includes more than one hour between 
midnight and 4.0 a. m. must not be re- 
quired of employees on more than seven 
consecutive nights (four nights in the case 
of engine crews and train staffs). 


6. Timetables of work. — Timetables of 
work are drawn up after consultation 
with the employees’ representatives. In 
case of dispute the final decision rests 
with the departmental superintendents. 


7. Overtime work. — In cases of force 
majeure or unforeseen circumstances, 
such as train delays or dislocation of traf- 
fic, the railway administration, through 


the local officials may require employees 
to work overtime. 


b) Permanent workmen (Arbeiter). 


The period of work, inclusive of breaks, 
may not exceed 10 hours per day or 
60 hours per week. 

In workshops the regulation period of 
work is 9 hours per day or 54 hours per 
week. 

In the case of employees of the perma- 
nent way maintenance service (and em- 
ployees in all open-air branches of the 
service, such as building, quarrying, bal- 
lasting, ete.) the regulation period of 
work varies from 6 to 10 hours according 
to the season, and is arranged in such 
a way that the average does not exceed 
9 hours per working day. 

In the case of employees engaged as 
attendants, office boys, caretakers, or in 
similar occupations, the period of work 
is regarded as half the period of atten- 
dance, but the latter period may not ex- 
ceed 12 hours per. day. 

In workshops, in the case of work pre- 
ceding or following the normal period of 
work (for example, lighting and heating), 
payment is made at overtime rates. 

Overtime work is defined as work in 
excess of the 60 hours weekly maximum, 
or, in the case of employees engaged in 
maintenance work on the permanent way, 
work which exceeds by more than 6 hours 
the normal weekly maximum applicable 
to the particular section of work. 

Overtime of less than 10 minutes dura- 
tion does not entitle the employee con- 
cerned to the overtime rate of pay. 


Summary. 


The foregoing report, which we have 
endeavoured to render as exhaustive as 


the information at our disposal would 
permit, throws into relief the very diver- 
gent nature of the regulations with regard 
to working conditions.adopted by the dif- 
ferent railways in the countries with 
which the report is concerned. 

These regulations differ, in fact, not 
only in the method of application, but, 
more important still, in the basie prin- 
ciples which underly them. This, how- 
ever, is not altogether surprising, for the 
regulations now in force are necessarily 
inspired by the regulations which they 
have replaced, and such former regula- 
tions, having no common origin, neces- 
sarily reflect the local customs and ideas 
of the countries or localities concerned. 

It may safely be said that as a general 
rule the regulations in force in the coun- 
tries of Western Europe are characterised 
by the condensation of work into as short 
a daily period as possible, by a more or 
less equal distribution of work between 
the consecutive days, and by the reduc- 
tion to a minimum of variations either 
above or below the average period laid 
down by the regulations. 

These characteristics probably result 
from a desire to approximate as closely 
as possible to the conditions obtaining in 
other large industrial undertakings. 

The condensation of work is, it is true, 
facilitated in the case of certain railways, 
or certain branches of railway work, by 
the density of traffic; but the generalisa- 
tion of the principle may present serious 
difficulty in numerous cases, and may 
prevent the most efficient possible utili- 
sation of the services of the staff. 

A system which is, for example, pos- 
sible in a workshop, where the work is 
executed by consecutive shifts with a more 
or less uniform standard of output, may 
be unsuited for a -large number of 
branches of railway work, in which the 
work demanded depends above all on the 
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train service and the needs of the public. 

These latter factors can only be allowed 
for in a very imperfect manner when the 
regulations adopted are too rigid. Ac- 
count must be taken of the requirements 
of the industry's customers. 

On the other hand, on the railways of 
Central and Kastern Europe, there does 
not appear to have been the same effort 
to approximate to the conditions of work 
obtaining in industry in general; and, 
either for this reason, or because national 
customs lend themselves more easily 
thereto, there is noticeable a less equal 
distribution of work between different 
working days. It is also apparent that 
in order to be in a position to grant longer 
daily rests, these railways do not hesitate 
fo resort to a longer average working day 
than is found on the railways of Western 
Europe. 

The same contrast with the conditions 
obtaining on Western European railways 
also exists in the case of the railways of 
the Far East. 


* 
* * 

In spite of these divergent tendencies, 
it is possible, in respect of the whole of 
the various sets of regulations which we 
have had under review, to draw certain 
conclusions, which we have divided into 
three categories, as follows : 


4° Conclusions applicable to the whole 
staff; 

2° Conclusions relating exclusively to 
mobile staff; 

3° Conclusions relating exclusively to 
stationary staff. 


Conelusions applicable to the whole staff. 


1° It is most important that the average 
. length of actual work should be calculat- 
ed over as long a period as possible, pre- 
ferably over the whole year, so that the 


railway may be in a position, without em- 
ploying an excessively large staff, to deal 
with sudden rushes of traffic, and to 
make up for working time lost for various 
reasons, particularly as a result of in- 
clement weather, the varying length of 
days and nights, and unforeseen occur- 
rences or accidents. 

2” A distinction should be drawn be- 
tween actual work and merely light or 
intermittent work, in order that the effec- 
tive output of employees may approximate 
as nearly as possible to the limit laid 
down by the regulations. 

3° Whether in the case of actual work 
or intermittent work, it is desirable, with- 
out however exceeding the permissible 
limits, to lay down sufficiently wide 
limits, variable according to the nature of 
the work and to the housing conditions 
of the employees concerned. 

4° Any limitation as regards the inter- 
vals between periodical rests leads to a 
limitation of the duration of such rests, 
thus making it impossible to modify the 
regulations to suit the personal conveni- 
ence of different employees. 

5° With a view to retaining the max- 
imum of elasticity in the regulations ne- 
cessary for the proper conduct of the 
railway service, and in order to avoid 
possible difficulties in the application 
and interpretation of such regulations, it 
is desirable that they should be as simple 
as possible. 

If the regulations with regard to condi- 
tions of work provide for the settlement 


of any disputes which may arise between 


employers and employees as to the appli- 
cation or interpretation of such regula- 
tions, it is desirable that the procedure 
contemplated should be as expeditious as 
possible and require the intervention of 
the least possible number of parties. 

6° If the most effective possible utilisa- 
tion of the staff is to be obtained, it is 


essential that all employees should be 
fully aware of the conditions and diffi- 
culties obtaining in other sections of the 
service, and to secure this it is necessary 
that there should be a sufficient degree 
ef interpenetration between the different 
sections. 

In the case of certain important centres 
it may be desirable to effect this inter- 
penetration by the appointment of offi- 
cials whose duty it is to co-ordinate the 
work of the various sections of the ser- 
vice (ordering and running of sched- 
uled and special trains, arrangements for 
the provision of engine crews and train 
staffs, liberation of engines and crews 
after the normal period of work, etc.). 

T° It is frequently possible to meet the 
requirements of the service with a min- 
imum of staff by not hesitating to entrust 
the execution of the work of one section to 
the staff of another section, although this 
may not be in accordance with the normal 
scheme of work. 

For example, in shunting yards of small 
cr average size, the use of loco-tractors 
(internal combustion), driven by em- 
ployees of the yard, is a less expensive 
substitute for a shunting engine which, 
to carry out a few hours’ work daily, 
would have to be detached from a neigh- 
bouring depot. 

8° It is sometimes possible, when. the 
employees of one section of the service 
are not constantly or fully occupied, to 
use them on the work normally belong- 
ing to another section. 

Thus, the gatekeeping at certain level- 
crossings may be combined with service 
at a main line signalling post in the imme- 
diate vicinity, or with service at the neigh- 
bouring station. ; 

It is with a view to effecting this inter- 
changeability that in certain cases the 
mobile staff of a railway is required to 


carry out other duties than the running 
of trains during unoccupied intervals. 


Conclusions relating exclusively 
to mobile staff. 


9° In the case of mobile staff, even 
more than in that of stationary staff, the 
limits of the working day influence the 
effective output of such employees. 

10° In order to avoid unproductive 
journeys, whether for employees or for 
engines, it is necessary to observe the ut- 
most elasticity in the arrangement of 
turns of service. In particular, to allow 
for the frequent disproportion between 
the volume of traffic running in the two 
opposite directions, it is desirable to 
adopt the triangular arrangement of turns 
of service If this is to be possible, how- 
ever, if is necessary not tc impose too 
strict a limit on the number of days dur- 
ing which an employee may be absent 
from the place of residence nor on the 
minimum duration of rests taken away 
from the place of residence. 

11° Accessory work, such as the pre- 
paration of engines and their return to 
the engine shed, represents an important 
part of the work of engine crews. 

It is often desirable to allot this acces- 
sory work to employees other than those 
who actually drive the engine. 

12° In order to avoid the necessity for 
keeping an unproductive staff in reserve 
in case of emergency, and to obtain a 
more efficient utilisation of the staff as 
a whole, it is necessary that the regular 
timetable should comprise the maximum 
number of trains to be run, thus limiting 
the number of special trains to the actual 
daily variations in traffic. 

On the other hand, it is essential that, 
in calculating the total period of effective | 
work done, only periods of reserve or 
waiting during which employees are un- 
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able to rest (whether because such per- 
iods are too short or for any other reason) 
should be taken into account at the full 
value of their duration. 

13° The punctuality of train movements 
is an indispensable factor in the effective 
utilisation of the personnel and in the 
reduction of useless effort. 


Conclusions relating exclusively 
to stationary staff. 


14° The reduction. of effective output 
is most apparent in those branches of the 
service where the work is dependent on 
the train service or on the requirements 
of customers. 

It is possible to improve this output by 
concentrating the maximum number of 
operations in as small a number of posts 
as possible. The use of -cabins with a 
wide range of action, or the concentration 
_ of work in offices, are among the means 
‘whereby output may be partially in- 
creased. 

Operations which are not of a technical 
nature (cleaning, handling of goods, etc.) 
may with advantage be done by contract, 


thus avoiding too great a dispersion of. 


the energies of the technical staff. 

15° Every improvement in equipment 
(multiplication of telephonic apparatus to 
avoid useless waiting and movement of 
the staff of different branches of the ser- 
vice, provision of tractors for dealing 
with goods and-parcels, use of electric 
motors and electric lighting) helps to im- 
prove the output of the staff. 


16° In order to avoid the necessity of 
increasing the number of employees en- 
gaged (especially in night work), so as to 
be prepared for any possible breakdown 
of apparatus or disturbance in the normal 
working of traffic, it is very desirable to 
arrange that at any rate part of the staff 
should live wihin a certain distance of the 
place of work. It is accordingly desirable 
that dwellings should be provided, either 
free or in return for a rent proportionate 
to the means of the employees concerned, 

17° In order to be in a position to 
cope with seasonal rushes of traffic with- 
out being compelled to engage temporary 
and inexperienced staff, it is desirable 
that the regulations should be sufficiently 
elastic as regards hours of overtime. 

18° As regards temporary staff, it is 
desirable that they should be subject to 
regulations which, while not exceeding a 
certain maximum period of work, allow 
of sufficiently wide limits to enable the 
temporary employees to execute comple- 
tely the duties of the employees whom they 
replace. 

It is further obvious that, with a view 
to avoiding loss of time in proceeding to 
and from the place of work, temporary 
employees should as far as possible be 
domiciled in the same district as the em- 
ployees whom they replace. 

19° For the conveyance of employces 
between the assembly point and the place 
of work (and, to a certain extent, for the 
inspection of the permanent way), the use 
of hand trolleys reduces the amount of 
walking and thus increases the amount of 
actual work done by the employees. 
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REPORT No. 3 


(all countries, except America and the British Empire) 


ON THE QUESTION OF REDUCTION OF THE COST OF TRACTION : FUEL AND 
ITS COMBUSTION (SUBJECT IV-A FOR DISCUSSION AT THE TENTH SESSION 
OF THE INTERNATIONAL RAILWAY CONGRESS ASSOCIATION), (*) 


By Hrenrr CHENU, 


; CHIEF ENGINEER, 
INSPECTOR OF THE BELGIAN STATE RAILWAYS. (!) 


The Permanent Commission of the 
Association has limited the study of the 
question of fuels to the following points : 


a) Choice of fuel: coal, mixing of 
coals, peat, oil fuel, pulverised fuel, mix- 
ing of solid and liquid fuels (colloidal 
fuel) ; 


b) Apparatus for the combustion of 
solid fuel (rocking-grates, etc.), liquid 
~ and pulverised fuels; 


c) Mechanical stokers; 


The report based on the information 
received from the various railways will, 
for greater clearness, be divided into two 
chapters. The first will deal with ques- 
tion a, the other with questions b, c and d. 
Further, the order followed in each of 
these chapters will be that of the list of 
questions sent to all railways, the text 
of which will be reproduced at the be- 
ginning of the chapter. 

The report will be followed by a 
summary, in which we shall set out the 
results of our investigation which in our 


d) Smoke consumption. Spark-arres- opinion should be laid before the 
ters. Congress. 
CHAPTER I. 
Choice of fuel. 
LIST OF QUESTIONS. 
QUESTION @ : Hl. — Organisation of the receiving 


I. — Special regulations relating to the 
supply of solid or liquid fuel for use in 
locomotives (Cahiers des charges). 


Il. — Principal characteristics of the 
different kinds of fuel. 


(4) Translated from the French, 


VI- -16 


service : 

1° Number and duties of employees 
engaged in this work; 

2° Laboratories; 

3° Analyses and tests; 

4° Methods adopted; 
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5° Methods of checking the quality of 
the fuel received. 


IV. — Methods of purchase of fuel 
(open tenders, restricted tenders, direct 
purchase, long-term contracts, contracts 
at fixed prices, contracts at prices on a 
sliding scale, etc.). 


V. — Is the fuel paid for at a fixed 
price, or is the price dependent on the 
quality of the fuel delivered (calorific 
power, evaporative capacity, percentage of 
ash, percentage of moisture, etc.)? 

In the latter case, what are the scales 
of payment adopted? 


VI. — Details relating to the use of fuel 
in locomotives. 


VII. — Comparison between the dif- 
ferent net costs in table 2. 

Explanation of each of these net costs, 
and justification of the use of fuel with 
a high net cost. 


VIII. — In cases where the kinds of 
fuel used necessitate preparation or mix- 
ing, how are these operations carried out? 


IX. — Regulations relating to the stor- 
age of fuel, from the point of view of : 

1° the geographical situation of the 
depots; 

2° the size of stocks. 

X. — State what tables of net costs of 
fuel : 

1° are at present kept by your railway; 
or 2° it would be desirable to adopt so as 
to arrive at a standardised statistical table 
allowing of ready comparison between the 
different railways. 


Belgium. 
STATE RAILWAYS. 


I. — The Belgian State Railways use 
in their locomotives : 


Small coal 0/70 @) hard and quarter- 
rich to the extent of 12 % of the total 
consumption; . 

Small coal 0/70 half-rich in the pro- 
portion of 46 % of the total consumption; 

Rich small coal 0/70 in the proportion 
of 11 % of the total consumption; 

Rich rough coal in the proportion of 
13 % of the total consumption; 

Rich screened coal in the proportion 
of 6 % of the total consumption; 

Briquettes in the proportion of 12 % 
of the total consumption, 


Special coniditions relating to small 
coal : 

This coal must be dry, evenly grained, 
recently mined and free from stone, 
clay, etc. It must not contain pyrites, 
and must not give either a compact 
clinker which adheres to the grate, or 
ash of such a nature as to render satis- 
factory firing difficult durinig the run. 

N. B. — No conditions are laid down 
with regard to the composition of small 
coal. The varieties used are generally 
of Belgian origin, and contain a maxi- 
mum of 40 % of 0/2, anid at least 10 % 
of lumps above 30 %. 


Hard coal. — The percentage of ash 
must not exceed 20 %. The price of the 
fuel is based on a percentage of ash 
which must ‘be stated in the specifica- 
tion and which serves as a ‘basis for 
calculating fines or premiums, as fol- 
lows: each unit of difference between 
the actual percentage of ash, as determin- 
ed in the laboratory of the district, and 
the ‘basic percentage stated in the speci- 
fication, will, in the ‘case of each deliy- 
ery, entail a reduction or increase of 
2 1/2 % in the basic price of the coal, 
according as the difference is positive 
or negative. If the percentage of ash 
is between 17 % and 20 %, the figure of 
21/2 % is increased to 3 %. 


(1) These figures refer to the size of round hole, 
in millimetres diameter, in the screens. (Editor 
English edition.) 
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The weight of water contained in each 
delivery in excess of 3 %, as determined 
in the laboratory of the (district, will be 
deducted from the actual weight of the 
fuel. 

The proportions of ash and of water 
will be expressed as percentages calcu- 
lated to the second place of decimals, the 
figure of the seconid decimal place being 
taken as the next highest if the third 
decimal place is more than 5, anid as the 
next lowest if the third decimal place is 
5 or less than 5. 

The corresponding fines or penalties 
are expressed in francs, calculated to 
two ‘places of decimals. 

Hard small coal must contain from 
8 1/2 % to 11 1/2 % of volatile matter. 


Quarter-rich (4) coal. — Same condi- 
tions as above. Limits for volatile mat- 
termini. 1/2 Yo to 13) Jo. 


Half-rich coal, — Same conditions as 
above. Limits for volatile matter : 13 % 
to 18 %. 


Rich coal. — Same conditions as above. 


~- Limits for volatile matter : 18 % to 23 %. 


In addition, the caking qualities must 
be such that a mixture composed of 35 % 
of this coal and 65 % of inert matter 
(quartz) shall still give a compact coke. 


Briquettes. Nature of the pitch and 
quantity to be used. — The pitch must 
be dry or half-rich, and be derived 
exclusively from coal tar. 

The percentage of moisture must not 
exceed 1 %, and the same percentage 
applies to ash. Distillation in a closed 
vessel in a reducing atmosphere must 
produce as residue a swollen coke, the 
weight of which must not be less than 
30 % of the weight of the quantity tested. 

The proportion of pitch used in the 


briquettes must not exceed a maximum 


of 10 %. ; 


(‘) The term « rich » refers to the percentage 
of volatile matter. (Editor English edition.) 


Physical characteristics of briquettes. 
— The briquettes must be compact, 
sound of uniform weight, unbroken, and 
have sharp edges. 

When broken they should show a clear 
bright break, amd a fine, close anid even 
grain. 

They must be hard and retair, all their 
hardness at 50° C. (122° F,). 


They must possess a degree of cohesion 
of at least 55 %, determined in the fol- 
lowing manner : 

50 kgr. (110 Ib.) of briquettes, broken 
into pieces weighing about 500 gr. 
(1.10 tb.), are placed im a sheet iron 
eylinder the internal diameter of which 
is 90 cm. @ ft. 11 1/2 iv.) anid the length 
1m. (3 ft. 3 3/8 in.). The ‘cylinder. is 
divided into three equal compartments 
by means of longitudinal partitions pro- 
jecting 20 cm. (7 7/8 inches). When 
the pieces of briquette have been placed 
inside, the cylinder is closed, and it is 
then malde to revolve 50 times in two 
minutes, _ 5 : 

The residue is passed through a 3 cm. 
(1 3/16 inches) mesh screen, and the 
ratio of the weight remaining on the 
screen to the original 50 kgr. (110 Ib.) 
gives. the degree of cohesion. 


Behaviour in the firebox. — The bri- 
quettes should light readily without 
breaking up; they should burn with a 
sharp clear flame without giving off any 
sulphur fumes. 

Briquettes which produce aidhesive 
clinkers or ash which melts and adheres 
to the grate must not be used. 


Nature of the coal. — The coal used 
in: the manufacture of briquettes must 
satisfy the conditions laid down for half- 
rich coal; it must contain from 14 % to 
16 % of volatile matter, produce a hard, 
compact, close-grained coke in the com- 
bustion test, anid be recently mined. 


Composition of briquettes. — The per- 
centage of volatile matter must not be 
less than 17 % nor more than 22 %. 
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The melting point of the ash produced 
in the combustion test, as ascertained in 
the laboratory at Schaerbeek, must be 
above 1 350° C. (2 462° F.). 

Eeach unit per cent of ash in excess 
of 10 % or below 9 % will entail, in 
respect of each delivery, a reduction or 
increase of 2 1/2 % in the basic price 
of the briquettes. 

If the percentage of ash exceeds 12 %, 
the briquettes will not be accepted, anid 
must be stacked separately to await a 
final decision. 

The weight of water contained in. each 
delivery in excess of 4 %, as ascertained 
in the laboratory of the district, shall be 
deducted from the total weight of the 
fuel as delivered. 


Screened coal. — Screened coal is coal 
which has passed over screens having 
round holes of 50 mm. (1 31/32 inches) 
diameter, or screens consisting of longi- 
tudinal bars placed 35 mm.(1 3/8 inches) 
apart. 

Such coal must not be friable, so that 
it can be unloaded from the wagons, 
stacked, and reloaded on the tenders 
without giving an excess of small. 

In order to ascertain whether the coal 
complies with this requirement, a sample 
of 50 kgr. (110 tb.) is taken, broken up 
into lumps of ifrom 5 to 12 cm, (1 31/32 
to 4 3/4 inches), anid then submitted to 
a test similar to that applied in order to 
ascertain the degree of friability of bri- 
quettes. Of the residue resulting from 
the test it should not be possible to pass 
more than 35 % through a screen of 
1 cm. (13/32 inch) mesh. 

The coal must not contain more than 
6 % of ash, and the percentage of volatile 
matter should be between 18% and 24%. 

The melting point of the ash, as ascer- 
tained in the Schaerbeek laboratory, 
must be above 1 350° C. (2 462° F.). 

Each unit per cent of ash in excess of 
or below 6 % will entail, in respect of 
each delivery, a reduction or increase of 
21/2 % in the basic price of the coal. 

The weight of water contained in each 


delivery in excess of 3 %, as ascertained 
in the Schaerbeek laboratory, shall be 
deducted from the total weight of the 
fuel. (See the conditions applicable to 
briquettes, above.) 


Ill. — Reception of deliveries. (Ex- 
tracts from regulations.) — In the case 
of each delivery of coal or briquettes for 
use in locomotives, railway officials will 
take samples in such number as will, 
when mixed, give a fair representation 
of the average quality of the delivery. 

They will do the mixing themselves, 
and from the mixture they will take a 
sample for testing purposes which they 
will grind finely and sift. The product 
will be divided into four parts, which 
will be disposed of as follows : 


Two parts will be sent to the nearest 
district laboratory (Liége, Charleroi, 
Mons) ; 

One part will be sent to the central 
laboratory at Schaerbeek. 

The fourth part will be retained by 
the supplier. 

Each of these samples will be placed 
in a container closed with two lead seals, 
one bearing the mark of the railway offi- 
cial and the other that of the represen- 
tative of the supplier. 

Before the coal is ground, the railway 
official will take from the mixture the 
same number of samples of unground 
coal; these will be placed in containers 
which will then be hermetically closed 
and sealed with double lead seals as 
above. These samples will ‘be distribut- 
ed in the same manner as the albove- 
mentioned samples. 

The above operations will be carried 
out on the spot by means of apparatus 
which must be provided by the supplier. 
The necessary containers will be supplied 
by the State railways. These samples 
will be used to ascertain the percentages 
of ash and moisture in. the deliveries, on 
which percentages the appropriate penal- 
ties or premiums are based. 

The tests will be carried out at the 
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laboratories on the day following that on 
which the samples are taken. 

The supplier or his representative has 
the right to be present during the tests. 
A copy of the report on the tests must 
be delivered to the supplier not later 
fhan the third day after the date of 
delivery of the coal, legal holidays not 
being counted. If the supplier does not 
accept the results of the tests, he must 
submit his observations by registered 
letter, addressed to the head of the dis- 
trict laboratory concerned, within three 
days of receipt of the report. A second 
test will thereupon be carried out by the 
laboratory on the day following the date 
of despatch of the supplier’s letter. 

This second test will not be carried 
out unless the supplier or his represen- 
tative attends at the laboratory to witness 
the test. 

The results of the second test will be 
regarded as final. 

If the supplier does not protest against 
_ the report on the first test, or if the 
' letter of protest is not despatched within 
the prescribed period, it will be assumed 
that he accepts the results of such test. 

When the percentage of ash is found 
to warrant rejection of the consignment, 
the quantities already delivered will be 
considered as accepted, but the scale of 
penalties contemplated above will be ap- 
plied to such deliveries. 

If circumstances render it impossible 
to test any given delivery of fuel, such 
delivery will be dealt with on the basis 
of the percentages obtained in the three 
preceding tests on deliveries of the same 
class of coal. 

If the tests gave figures equal to or 
exceeding 20 % of ash for five consecu- 
tive deliveries, or for more than one-third 
of the deliveries during any one month, 
the deliveries would be placed on one 
side to await a subsequent decision anid 
the ordinary tests would be dispensed 
with. Such deliveries would be subse- 
quently tested, and accepted subject to 
the imposition of the appropriate pe- 


nalty, or rejected. Until this decision 
has been made no more coal of this class 
will be received. 

If the number of results. equal to or 
exceeding twenty were below these 
limits, the wagons would necessarily be 
accepted, since their despatch would 
already have taken place, but their per- 
centage of ash would be taken into 
account in calculating the monthly aver- 
age. However high the latter, it would 
be subject to the rule enunciated above. 

The size of the deliveries thus placed 
on one side must not exceed 10 % of 
the monthly deliveries. 

If the State railway official is not 
present when the wagons arrive, the 
supplier may, at his discretion, either 
dispose otherwise of the wagons and 
their contents, or hold them up, at the 
expense of the railway, until the official 
is able to attend to take samples. 


1° The number of suppliers in Belgium 
is about 90, amd deliveries are made 
almost daily. 

The receiving service, as described 
above, comprising the daily taking of 
samples and the necessary work in con- 
nection therewith, is carried out by a 
staff of 51 employees. This staff is 
composed of engine drivers who are 
periodically detailed for this work. It 
has been found desirable to place the 
receipt of coal deliveries in the hands of 
the men who actually have to use the 
coal, particularly as the firing premiums 
of such employees would suffer from any 
negligence on the part of the receiving 
stafif. 

These employees work under the 
supervision and control of three tech- 
nical inspectors, who in turn are respon- 
sible to the chief official im charge of 
the department which deals with the 
supply of fuel. 


2° and 3° Three district laboratories, 
situated in the coal mining areas of the 
country, carry out daily the analysis of 
the samples taken by the receiving staff. 
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The tests are limited to the determina- 
tion of the percentages of moisture and 
ash, which percentages serve as a basis 
for the fixing of the monthly prices 
payable to each supplier. 


In addition there is a central labor- 
atory at Schaerbeek, which is im a posi- 
tion to undertake any kind of analysis 
required in connection with fuel, that 
is to say, determination of the percentage 
of ash, moisture, volatile matter and 
sulphur; caking capacity, calorific power 
(by the bomb calorimeter), friability, 
melting point of ash, and the proportions 
of the various elements of which the 
fuel is composed. 

This laboratory also contains a fixed 
locomotive boiler for use in combustion 
tests. These tests are not intended to 
ascertain whether the fuel supplied is in 
accordance with specification, because 
the specification does not refer to boiler 
tests. They are carried out with a view 
to studying the influence of the numerous 
factors which may affect the efficiency 
of locomotive boilers. 

Thus, so far as concerns more parti- 
cularly the various forms of fuel, these 
combustion tests make it possible to 
ascertain the desirability of certain 
existing conditions, or at least to fix the 
limits which in practice it is desirable 
to apply to these coniditions. 

The boiler ‘tests are carried out in such 
a manner as to give a complete heat 
balance sheet, covering in particular the 
following essential points : 


Heat imparted to the boiler; 

Heat lost in the ash; 

Heat lost through unburnt gases; 

Heat lost through being carried away 
by hot gases; 

Heat lost from the solid fuel carried 
away by the draught. 

The boiler is fitted with all the meas- 
uring and recording apparatus necessary 
for ascertaining the above facts. 


4° Methods employed for determining 


the percentages of moisture, volatile 
matter and ash in a sample of fuel. 


For the determination of the percen- 
tage of moisture, volatile matter and ash 
in fuel, the following process is adopted: 


The fuel to be analysed is first of all 
ground finely, and a sample of from 1 to 
2 gr. (0.56 to 1.13 drams), is then taken 
for testing. 

In the first place the percentage of 
moisture is ascertained as follows. The 
sample is spread evenly over the flat 
bottom of a tin-plate container, which is 
then placed in a stove kept at a temper- 
ature of 100° C. (212° F.) and left there 
for about half-an-hour. 

Secondly, the percenitage of volatile 
matter is ascertained. The sample is 
first of all dried and is then placed in a - 
porcelain crucible for half-an-hour at a 
temperature of 1050° C. (1 922° F.) ina 
reducing atmosphere. For this purpose 
the crucible containing the sample is 
provided with a cover and placed inside 
a larger crucible. The inner crucible 
is completely surrounded by charcoal. 
The outer crucible also has a cover. The 
whole is then placed in a muffle heated 
to the above-mentioned temperature and 
closed by means of a fire-clay stopper. 

In order to ascertain the percentage 
of ash, the sample is finely ground and 
spread over the bottom of a platinum 
vessel, which is placed inside the same 
muffle as referred to above, except that 
the muffle is not closed, so that the air 
can enter. iItis kept there wntil all com- 
bustible matter has completely disap- 
peared. 


5° The Schaerbeek central laboratory 
supervises the daily taking of samples by 
the receiving staff, as well as the analyses 
carried out by the district laboratories. 
For this purpose a certain number of 
wagons, taken from the deliveries, are 
sent daily to ‘the central laboratory. 
These wagons are selected by the buying 
department, which department is inde- 
pendent of the receiving service. Fur- 
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ther, this selection is not made until the 
wagons arrive at the ‘engine — sheds. 
Finally, the buying department only spe- 
cifies the place of origin of the wagons, 
the actual numbers of the wagons being 
selected by the engine shed staff, 

The central laboratory, having a skill- 
ed staff and being situated at a consid- 
erable distance from the district labor- 
atories and mining centres, provides the 
means of effecting a strict control over 
the processes adopted for ascertaining 
the percentages of moisture and ash, 
whereby the price of deliveries is regu- 
lated. 

Additional control is afforded by the 
practical tests carried out on locomotives 
by engine-driver instructors at all the 
engine sheds on the railway system. 
The reports on these tests are compared 
with the results of the laboratory tests, 
and serve not only to check the latter 
but also to determine whether the choice 
of ‘fuel and the chemical conditions sti- 
pulated are properly adapted to the re- 
quirements of the various types of loco- 
motives and trains. 


IV. — As a general rule tthe Belgian 
State Railways purchase their fuel at 
prices fixed iby mutual agreement with 
the Belgian collieries. The contracts are 
for a period of one year,.but only cover 
a quarter of the actual requirements; new 
contracts are made every three months, 
and the contracts thus overlap so that at 
any given moment four contracts may be 
in existence with each supplier. 

Prices are subject to revision monthly. 

Foreign coal is generally bought on 
limited contracts of short duration and 
at fixed prices. 


V. — Since 1923 the prices paid to 
suppliers have varied according to the 
percentage of ash and moisture in the 
fuel, Basic prices are fixed for a certain 
percentage of moisture and ash. For 
example : in the case of small coal the 
percentages are 12 % ash and 3 % mois- 
ture. For each unit per cent of ash 


above or below the standard, there is.a 
corresponding penalty or premium of 
2 1/2 % of the basic price. Moisture 
contained in the fuel in excess of the 
standard is deducted from the nominal 
weight of the fwel delivered. No pre- 
mium is payable in respect of percen- 
tages of moisture below the standard 
figure. 


VII. — The Belgian State Railways 
endeavour to reduce the expenditure on 
fuel (expressed in francs) to a minimum, 
so far as compatible with the efficient 
working of locomotives. 

The system of firing premiums at 
present adopted naturally ‘has the desir- 
ed effect. A standard fuel is prescribed 
(e. g., 70 % of half-rich small coal and 
30 % of briquettes) ; for any given series 
of locomotives there is an allowance per 
kilometre of so many kilograms of this 
standard mixture. It is on this allow- 
ance that economies must be effected in 
order to earn the firing premium. The 
quanitities of fuel delivered to the driver 
are not booked out to him at their actual 
weight, but there is a multiplying coef- 
ficient for the weight of each kind of 
fuel in the mixture which makes it pos- 
sible to express this weight in terms of 
weight of the standard fuel. Further, 
the coefficients of the various kinds of 


fuel bear the same relation to one 
another as the purchase prices of 
such fuel. The drivers, having con- 


stantly to use fuel of very varying 
qualities, purchased at widely differing 
prices, are led by experience to avoid 
the kinds of fuel which are most 
expensive to them, that is to say which, 
by reason of their high coefficient, 
increase the figure which represents the 
consumption of standard fuel. 

The drivers are naturally guided in 
their choice by the driver-instructors, 
and to some extent also by the railway 
administration, which indicates the most 
economical proportions’ to be observed 
in each case. 

It is for the above reasons that the 
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briquette, which, compared with other 
forms of fuel, has ‘almost: always cost 
more than was justified by its actual 
calorific power, is [being used to a con- 
stantly decreasing extent. The propor- 
tion of briquettes used before the war 
was 80 % : at the present day it is 12 %. 

It may be interesting to record the fol- 
lowing fact, noted during the course of 
the year 1922. During one month only 
was the price of briquettes in Belgium 
(in proportion to their calorific power) 
such as to render their use more econ+ 
omical than that of a number of other 
forms of fuel delivered during the same 
period to these railways. The point to 
be noted is that within not more than 
fifteen days after the lowering of the 
multiplying coefficient of the briquette, 
a very large number of drivers had 
increased their proportion of briquettes 
to a degree proportionate to the decrease 
in the price of this fuel. 

The briquette, in spite of its frequent 
high price, is none the dess used to a 
certain extent. It possesses appreciable 


advantages from the point of view of: 


facility of storage for the formation of 
fuel reserves: it suffers little deteriora- 
tion from handling, and can be kept for 
a considerable time; finally, its excellent 
caking qualities render it an excellent 
base for a fire. 


VIII. — Up to the present, in engine 
sheds which have sufficient available 
space, the various classes of coal are 
kept separate; the deliveries to the 
drivers ‘are made in fixed and definite 
proportions, and the mixing is done on 
the tender. 

In other sheds the mixing is done when 
the coal is unloaded from the wagons; 
the various classes of coal are stacked 
in layers one above the other, so that 
when it is re-issued to the’ drivers, a 
vertical section is taken from the stack, 
thus including a portion of each layer. 

The Belgian State Railways have re- 
cently installed a mechanical coal mixer 
in the new engine’ shed at Schaerbeek. 


The contents of the wagons are tipped 
into a pit whence they are picked up 
by a chain and bucket conveyer and 
deposited in four different overhead 
hoppers corresponding-to the four dif- 
ferent qualities of coal. An endless belt 
passing along the base of these overhead 
hoppers receives the different qualities 
in regulated proportions. 

This installation is intended to supply 
the mixed fuel to all engine sheds within 
a radius of about 31 miles. Daily deli- 
veries of the mixture will be made by 
means of special hopper wagons. 


IX. — 1° The question of the geogra- 
phical situation of the depots will not 
arise until the Belgian State Railways 
have completed the installation of the 
projected mixing centres. The latter, 
being intended to feed daily a number 
of engine sheds, must comprise sufficient 
accommodation for both mixed and un- 
mixed coal. The number of central 
installations contemplated is seven or 
eight, and these will supply the whole 
of the railway system. The general 
stoek of the railway will thus consist of 
the quantities held at the mixing centres. 
It is therefore necessary that. these cen- 
tres should be so situated as to entail 
the minimum amount of _ transport 
between the collieries and the centres on 
the one hand, and between the centres 
and the engine depots on the other. 

2° The Belgian State Railways keep a 
thirty days’ supply of fuel in summer, - 
and a sixty days’ supply prior to periods 
of heaviest traffic in winter. In the case 
of briquettes the figures are respectively 
forty days and eighty days. 


X. — 1° The Belgian State Railways fix 
the cost weekly in terms of kilograms 
of the standard fuel (see above for defi- 
nition of this stanidard), and in francs, 
per. ton-km. and per engine-km. It was 
not until 1923 that the ton-km. was intro- 
duced; prior to this consumption was 
expressed solely in terms of kilometres. 

2° See summary. : mak 
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SOCIETE NATIONALE DES CHEMINS DE FER 
VICINAUX. 


(National Light Railway Company.) 


I, — In each case a practical test is 
carried out before a delivery of fuel is 
accepted. 


Il. — Volatile matter: 14 % to 18 %, 
according to circumstances. Percentage 
of ash : must not exceed 18 %. 


II. — 1° An official is in charge of 
the receipt of all deliveries; 

2° Analyses are made at the Brussels 
laboratory; 

3° and 4° Practical tests are carried 
out on locomotives of different types and 
on lines of varying gradients; 

5° Consumption is, calculated in terms 


of train-kilometres for the various groups 
of lines in the system. 


IV. — Purchases are made when. the 
conditions of the market appear most 
favourable; anid either on limited con- 
tracts or as individual transactions at 
prices subject ito subsequent adjustement. 


V. — The price paid for fuel remains 
constant so long as the iquality remains 
the same. 


China. 


SoutH MANCHURIA RAILWAY COMPANY. 


I. — Coal is obtained from the com- 
pany’s own mines. There are therefore 
no special regulations with regard to 
deliveries. 


‘ Fushun Yentsai Penshihu 
If. — Description oF FUEL. 
coal. coal. coal. 
Volatile matter. . . 2... 37.43 7.37 15.28 
Ny pirxedrcarvon sto 9s): 48.76 78.39 71.44 
Composition. . / 
IAS HiemR aa ee ote fore cor 6.93 12.66 12.65 
Moisture Sige /.> eet: 6.80 1.4 0.65 
Ul. — The « commercial department > _ Denmark. 
of ‘the company is responsible for the 
provision of coal for locomotives and STatE RAILWAYS. 
for the reserves kept in the vicinity of j ; 
each engine shed. I. — Since the war no special regula- 


VIII. — The mixing is done in propor- 
tions which vary according to the par- 
ticular enigine sheds. The mixing. is 
done by hand on the tender. 


IX. — 1° The supplies are stacked in 
the vicinity of the engine sheds; there 
are no special regulations in this con- 
nection; 

2° The stocks consist of from 5 000 to 
9000 tons, according to circumstances. 

X. — The average cost of fuel con- 


sumed is 10.68 gold yen per ton for all 
lines. 


tions have been applied with regard to 
the provision of fuel. Purchases are 
made on ordinary trade terms. 


Il, — 1° There are no employees 
detailed exclusively to receive deliveries 
of fuel. 

From six to twelve men are employed 
at the place where the supplies of coal 
are unloaded. 

The number of men employed in the 
holds of ships and in unloading wagons 
varies according to circumstances, and 
they are not employees of the Danish 
State. Railways. 


1792 
LV-A—92 


2° and 4° Formely, when coal was 
bought on clearly defined terms, the 
supplier, when making the delivery, also 
sent a sample of 5 tons from each deli- 
very to the testing stations of the Danish 
State Railways. This sample was used 
in practical evaporation tests and also 
for laboratory analyses. 


The coal testing station possesses a 
boiler taken from an old locomotive, and 
the evaporation tests are carried out 
under conditions which resemble as 
closely as possible actual working con- 
ditions. The coal is weighed, the con- 
sumption of water is measured, the ash 
and clinkers are weighed, the deposit in 
the smoke box and chimney is collected 
and weighed, the temperature and va- 
cuum in the smoke box are measured, 
the temperature of the feed water is 
recorded, and the boiler pressure is kept 
constant throughout the whole period of 
the test. 


The evaporation figure obtained (kilo- 
grams of water per kilogram of coal) is 
calculated for feed water at 10° C. 
(50° F.), and the evaporative capacity 
of the coal is indicated by a coefficient, 
the vaporisation of 8 kgr. of water from 
10° C. per kilogram of coal (8 ‘tb. of 
water from 50° F. per Ib. of coal) being 
taken as 100. 

The laboratory test is ordinarily con- 
fined to ascertaining the percentage of 
moisture, of ash and of volatile matter. 
In recent years, however, tests ‘have also 
been carried out with a view to measur- 
ing the calorific value, whereas pre- 
viously the value of the coal was judged 
exclusively by the results obtained in 
the evaporation test. 


5° The quality of the fuel is checked as 
follows : . 


a) By the certificate given by the 
colliery; 


b) By inspection on delivery, the 
inspection being carried out on the spot 


by the locomotive engineer in ‘charge of 
the depot and a driver; 

c) By special trial trips on locomotives 
in traffic. 


IV. — Purchases are made when the 
occasion appears most favourable, di- 
rectly from the exporters or their repre- 
sentatives, without previous notice. The 
decision as to whether a long or a short 
term contract is to be placed depends 
on the probable needs of the immediate 
future. At the present time purchases 
are usually made at prices fixed in ad- 
vance (c. i. f. in the currency of the 
country of origin). 


V. — The prices paid are fixed accord- 
ing to the quality of the coal. 


VIII. — The fuel is not subjected to 
any special treatment before being used. 


IX. — 1° The coal depots are situated 
near to ports, near to large engine depots 
or to terminal stations; 


2° The present practice is to keep a 
stock sufficient for about five months. 


X. — 1° There are no special lists of 
prices; 


2° The usual basis is the price c. i. f. 
plus the average freightage charged at 
the most important ‘ports of the import- 
ing country. 


France, Algeria, Tunis and Colonies. 


a) France. 
STATE RAILWAYS. 


I, — For the general train service the 
French State Railways use solid fuel : 
small coal, large coal and briquettes; 
only in exceptional cases are other kinds 
of fuel used. There are regulations for 
each class of fuel. 
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II, — The principal characteristics of 
the coal used by the French State Rail- 
ways are as follows : 


Half-rich small coal from Cardiff and 
Newport (Colliery Smalls) : 


Nut coal passed through a_ screen 
composed of long bars fixed 30 mm. 
(1 3/16 inches) apart; 

Ash not exceeding 15 %; melting point 
of ash, 1300° C. (2.372° F.); 

Volatile matter at least 16 %; hard 
coke; 

Moisture not exceeding 3 %. 


Newport large coal(Colliery screened) : 


Colliery screened, being coal passed 
over the 30 mm. (1 3/16 inches) bar 
screen; — 

Ash not exceeding 10 %; melting point, 
1 300° C. (2 372° F.); 

Compact coke. 

We publish a list of approved mines. 
Not more than 30 % of small coal on 
unloading at French port. 


Briquettes : 

Ash not exceeding 10 %; 
point, 1 300° C.; 

Volatile matter at least 18 %; hard 
coke; 

Moisture not exceeding 2 %; 


Friability at least 55 % on grate with 
square openings of 30 mm. side. 


melting 


Ill. — The State Railways employ a 
receiving staff consisting of from 1 to 
3 men, according to the size of ‘deliveries, 
They are stationed at the ports of dis- 
charge and at the French collieries. 
These employees are qualified to judge 
whether the fuel supplied is in accord- 
ance to specification; they must be able 
to carry out or supervise a rapid analysis 
in case of necessity, though it is not the 
results of such analyses which serve as 
a basis for the application of penalties 
or premiums on the prices paid to the 


supplier. The receiving staff’s only duty 
is to take the samples intended for the 
official tests, and to send them to the 
laboratory. It is on the results of the 
laboratory tests that penalties or pre- 
miums are based. 

The laboratory ascertains the percen- 
tage of ash and of volatile matter, the 
nature of the coke, the melting point of 
the ash, the calorific value (when re- 
quired), and in certain cases the per- 
centage of free sulphur. Use is made of 
a muffle for ascertaining the ash, and the 
Bunsen burner is used for volatile mat- 
ter, the Mahler bomb calorimeter for 
ascertaining the calorific value and sul- 
phur contents, and a special compressed 
air muffle, heated by gas, for determin- 
ing the melting point of the ash. 


IV. — Coal iis supplied on short-term 
contracts, prices being fixed by mutual 
agreement from time to time. The 
period of the contract in normal times 
is twelve months, but in times of un- 
certainty, as at present, the contracts 
are of shorter duration. Contracts are 
almost always entered into at fixed 
prices, but occasionally there is a sliding 
scale. 


Vv. — In general a deduction is made 
if the percentage of moisture or of ash 
exceeds the limit laid down; if the per- 
centage of ash is below the limit, a 
premium may be given. 

The scales vary according to the price 
of the fuel. If the maximum percentage 
of ash is exceeded by n and the price 
of the fuel is A francs per ton, a deduc- 


francs per ton. 


2n A 
tion is made of ts 
100 


The total number of locomotives on 
the French State Railways in 1922 was 
4 020. 

The number of kilometres run amount- 
ed to 82335000 (51161500 miles), of 
which 12 810000 km. (7959900 miles) 
were accounted for by shunting opera- 
tions involving 1 601 330 hours’ work. 
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Only solid fuel was used : briquettes, 
large coal and small coal. 


The consumption of fuel 
follows : 


was aS 


Per kilometre for main-line engine, 20.01 kgr. 
(70.99 lb. per mile) ; 


Per train-kilometre, 24.05 kgr. (85.33 lb. per 
train-mile) ; 


Per 100 ton-kilometres (including lighting and 
heating of passenger trains but excluding 
the tonnage of locomotives), 7.84 ker. 
(27.82 lb. per 100 English ton-miles) ; 


Per 100 ton-kilometres (excluding lighting and 
heating of passenger trains but including 
the tonnage of locomotives), 5.45 ker. 
(19.34 lb. per 100 English ton-miles) ; 


Per shunting hour, 125 ker, (275.6 1b.). 


The total consumption of fuel was 
1 734 520 tons, 


Vil. — The net cost, whether per kilo- 
metre or per ton-kilometre,-is a some- 
what variable figure, depending on the 
nature of the trains, the gradients of the 
line, the type of engine, ete. 


VIII. — In principle the fuel delivered 
to us must be capable of being used 
without mixing; but certain kinds of 
coal known to be too hard are mixed 
with high volatile coal at the depots 
prior to being used. The mixing is done 
either with the aid of steam cranes or 
by hand at the time the coal is stacked 
or when it is being loaded on the tender. 

The ‘fuel is stored at the depots in 
quantities depending on the consump- 
tion of the depots. The depots are, of 
course, supplied as far as possible from 
ports in the vicinity. 

The size of stocks varies according to 
the season of the year. We endeavour 
to procure large supplies during the first 
eight months of the year, so as to have 
a three months’ reserve by the end of 
August, and thus to reduce deliveries 
during the last four months of the year, 


which in the case of our railway is the 
period of heaviest traffic when few 
wagons can be spared for the transport 
of fuel. By the 31** December the supply 
in hand does not usually amount to more 
than sufficient for from thirty to forty 
days. 

The net costs worked out each month 
by the purchasing department are the 
prices free on wagon at the point where 
it enters on the railway system, all 
charges paid; they comprise, therefore, 
the price of the coal, the cost of trans- 
port by sea or by am outside railway 
company, unloading charges, customs 
duties and taxes. 


ALSACE-LORRAINE RAILWAYS. 
I. — Extracts from Regulations. 


LARGE COAL, COLLIERY SCREENED. — 
Composition. —- The deliveries must con- 
sist exclusively of coal which has passed 
over a screen ‘having round holes 80 mm. 
(3 5/32 inches) in diameter. 


ROUGH COAL FREE FROM SMALL, — Com- 
position. — The deliveries must consist 
of coal which has passed over a screen 
having round holes 35 mm. (1 3/8 inches) 
in diameter. 


BRIQUETTES. — Quality. — The bri- 
quettes must be- made from fresh small 
coal. In the laboratory test they must 
give a compact non-friable coke. 

When stacked in an exposed position 
they must not be liable to deterioration. 

When used in locomotive fireboxes 
they must burn without falling to pieces. 


Appearance. — The briquettes must be 
hard, sound anid evenly grained, well 
compact, whole, without cracks or sur- 
face blemishes. 


Pitch. — The pitch used in their man- 
ufacture must be derived exclusively 
from the distillation of coal; the bri- 
quettes must not contain more than 10 % 
of pitch. 
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PLACE OF onIGIN. Class of fuel. | dai ais Volatile matter. 
i 
a a eS SS Se 
Per cent. Per cent. 
Samer ea eet sah Sereened [80 ™/™ (3 5/35 inches)]. 6 to 8 30 to 35 
Sarre-et-Moselle Ditto. 6 to 8 30 to 33 
1S 18 RS Te, Rae cae Ditto. 8 to 10 35 to 38 
SHUG ICN) eg ee Rough coal free from small 9 to 12 30 to 33 
{so"/> (13/, inches)]. 
Petite-Rosselle Ditto. 9 to 12 82 to 35 
Ditto. San See Ordinary rough coal. 42 to 45 32 to 35 
JENUG ee igo Se Bl. c. Se Ditto. 12 to 16 22 to 28 
Strasburg-Neudorf . Traction briquettes. 8 to 10 17 to 24 
US@JULI eS ae Ditto. 8 to 10 17 to 24 
IfI. —- 1° One inspector, two technical Tuking of samples. — The samples are 
superintendents, five assistant super- taken by hand and without any par- 


intendents, anid fourteen technical assis- 
tants constitute the staff specially ap- 
pointed to supervise the fuel supply from 
mines and briquette works; 

2° A laboratory belonging to the rail- 


_ ‘way. Use is made of the laboratories at 
’ the mines and works for rapid tests; 

3° The laboratory belonging to the 
railway is in a position to carry out all 
the usual tests (percentage of ash and 
volatile matter, melting point of ash, 
calorific value, quantitative analysis, 
elementary analysis, drying, friability) ; 

4° Usual methods; 

5° Inspection on the spot of the pro- 
cess of clearing the coal from dross, etc., 
and of the briquette presses. Checking 
of the tonnage loaded on to wagons. 
Taking of samples for testing in the rail- 
way laboratory. 


Extracts from standing regulations rela- 
tive to screened coal, rough coal free 
from small and run of mine coal. 


Nature of tests. — The coal is tested to 
ascertain the percentage of ash. 


Number of tests. — A test is made in 
respect of every 400 tons (394 English 
fons) (or fraction of 400 tons) delivered. 


ticular selection while the wagons are 
being loaded. About 100 kgr. (220 Ib.) 
of coal is taken out per 50. tons loaded; 
these samples are grouped and mixed 
for the purposes of the tests required in 
respect of every 400 tons (or fraction 
thereof). 


Preparation of san:ples. — The various 
quantities taken out of the deliveries are 
ground, mixed together, and reduced by 
successive elimination to about 1 ker. 
(2.20 Ib.) of fuel. The grinding down 
is then continued until the whole sample 
will pass through a sieve of the A. L. 
type (eleven 0.2 mm. [1/128 inch] 
strands per linear cm.) (13/32 inch). 
The powder thus obtained is divided 
into three parts and placed in three spe- 
cial sample boxes, numbered 1, 2 and 3. 


Analysis at the mine. — The contents 
of box No. 1 are analysed on the spot; 
the results obtained guide the receiving 
officer im his decision as to the provi- 
sional acceptance or refusal of the deli- 
very. 


Analysis at the railway laboratory. — 
a) ROUTINE ANALYSES. — Box No. 2 is 
sent by the control official of the Alsace- 


1796 
1V-A—96 


Lorraine railways to the railway labor- 
atory at Bischheim to be analysed there; 
on the results obtained it is decided 
whether the deliveries shall be difinitely 
accepted or refused. 


b) SUPPLEMENTARY ANALYSES. — Box 
No. 3 is labelled and closed with the seals 
of the railway company and the supplier; 
it is available in case an additional test 
is called for as a result of dispute; it is 
kept in a cupboard fitted with two locks 
or padlocks, one key being kept by the 
supplier and the other by the railway 
official. 

In case the supplier disputes the ac- 
curacy of the tests carried out in the 
railway laboratory, the Bischheim labor- 
atory carries out a (further test, using 
the contents of box No. 3 for the pur- 
pose. The supplier or his representative 
is entitled to be present during this test. 

The supplier is notified by telegram, 
at least 48 hours in advance, of the date 
and time of this test. 

The absence of the supplier or his 
representative does not necessitate the 
postponement or suspension of the test. 
In every case the result of we supple- 
mentary test is final. 


Suspension or cancelling of a contract. 
— If in the course of execution of a con- 
tract it is found that for five consecutive 
days the percentage of ash in the coal 
supplied is higher than 6 %, the railway 
has the right to suspend immediately all 
further deliveries and even to cancel the 
contract. 


Extract from standing regulations with 
regard to briquettes. — Nature of tests. — 
The briquettes are submitted to the 
following tests : 1° test of friability; 
2° test to ascertain the percentage of 
moisture; 3° test to ascertain the percent- 
age of ash; 4° test to ascertain the per- 
centage of volatile matter. 


Number of tests. — A test is carried 
out in respect of every 200 tons 
(197 Engl. tons) (or fraction thereof) 
delivered. 


Taking of samples. — Samples are 
taken independenty by a representative 
of the supplier and an official of the 
Alsace-Lorraine railways, though the 
absence of the representative of the sup- 
plier cannot delay operations. Out of 
each wagon, and per 10 tons, at least 
two briquettes ‘are taken as a sample. 

When the total weight of the bri- 
quettes from which the samples have 
been taken reaches 200 tons, these sam- 
ples are combined for the purpose of 
testing. 


Preparation of samples. — a) FRIABI- 
LITY TEST. — For the purposes of the 
friability test sections weighing about 
500 gr. (1.10 Ib.) each are cut from each 
of the sample briquettes in sufficient 
number to make up a total testing sample 
of about 50 kgr. (110 Ib.). 

The cohesion test is carried out after 
complete cooling by means of the grind- 
ing apparatus (naval type). This appa- 
ratus consists of a cylinder of sheet-iron 
10 mm. (25/64 inch.) thick, closed by 
two flat end-pieces also made of sheet- 
iron (each end-piece has a pin fixed in 
the centre) and resting horizontally on 
two supports by means of the two pins, 

The internal diameter of the cylinder 
is 90 cm. (2 ft. 11 1/2 in.), and the dis- 
tance between the two ends is 1 metre 
(3 ft. 3 3/8 in.). It has three sheet-iron 
blades fixed on the inner surface and 
arranged radially with an angle of 120° 
between each. The blades are of the same 
length as the inner length of the cylinder, 
and are 20 cm. (7 7/8 inches) wide. An 
opening, which can be closed by a slide, 
allows of the introduction of the sub- 
stance to be tested. Into the cylinder 
are introduced 50 kgr. (110 Ib.) of the 
pieces of briquette, previously split into 
two parts in the direction of the width. 
The cylinder is then made to revolve 
50 times on its axis in the space of two 
minutes. The contents are then emptied 
on to a screen composed of parallel 
round bars placed 40 mm. (1 9/16 inches) 
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apart, and the pieces remaining on the 
grate are collected. The degree of fria- 
bility is determined by the ratio between 
the weight of the lumps remaining on 
the grate and the total weight tested. 


b) Dryinc TEST, — From each of the 
sample briquettes further portions are 
cut weighing about 100 gr. (0.22 Ib.) 
each. These portions are broken up into 
pieces about the size of a small nut and 
mixed. From this mixture about 300 gr. 
(0.66 Ib.) are taken for the drying test. 


Friability test. — The friability of the 
briquettes is tested independently on the 
spot by the representatives of the two 
parties. 

The degree of friability must be such 
that 60 % is retained on the screen. 


Drying test. — The test which serves 
to determine the percentage of moisture 
in the briquettes is carried out on the 
spot by the representatives of the two 
parties. 

The percentage of moisture in the deli- 
veries must not exceed 4 %. 


Compensation for excessive percentage 
of moisture. — If the average percentage 
of moisture in the whole of the delive- 
ries of one month exceeds 4 %, the 
weight of water represented by the 
excess percentage of moisture is com- 
pensated for, at the discretion of the 
railway company, either by a supple- 
mentary delivery during the following 
month, or by a deduction of the excess 
weight of water from the nominal weight 
of the deliveries for the month in ques- 
tion. 


Suspension or cancelling of a contract. 
— If in the course of execution of a con- 
tract it is found that for five consecutive 
days the limits fixed for the percentage 
of ash or volatile matter, or for the 
degree of friability have not been obser- 
ved, the railway has the right to hold 
up further deliveries and even to cancel 
the contract. 


IV. — Direct contracts of varying 
duration according to circumstances; 
fixed prices, or prices subject to revision 
according to circumstances or to the term 
of the contract. 


Vv, — In each contract the price is 
fixed for each grade of fuel, the quali- 
ties to be delivered being those stipu- 
lated in the railway regulations. 


Vil. — The continuance of the use of 
fuel (screened coal or briquettes), the 
price of which is high, is justified by 
the following considerations : 


1° The collieries of our locality do not 
produce sufficient rough coal suitable 
for use in locomotive fire-boxes, and we 
are therefore compelled to utilise scree- 
ned coal; 

2° The calorific power of the screened 
coal being higher than that of rough coal, 
its use gives a higher production of 
steam; 

3° Briquettes are used because it is 
possible to store them for a prolonged 
period; 

4° Mixtures of different kinds of fuel 
are not desirable on our railway system 
in view of the fact that our mines pro- 
duce very little small. We should be 
compelled to procure this latter class of 
fuel from mines at a greater distance. 
For this reason the cost of this fuel, 
which in any case is of poor quality, 
would be still higher than that of the 
better fuel which we at present use. 


VIII. — No preparation or mixing of 
fuel is carried out on our railways. 


IX..— 1° There is a stock of fuel in 
the immediate vicinity of each depot. 
These stocks are built up in order to 
feed the depots in case, for any unfore- 
seen reason, the collieries are unable to 
supply the fuel required for the running 
of trains; 

2° These stocks are normaly sufficient 
for about thirty days. 
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X. — The average costs are worked 
out monthly. To the stocks existing at 
a given date are added the quantities 
received within the following thirty 
days. The price per ton calculated on 
the combined costs of the existing stock 
plus subsequent deliveries constitutes the 
average net cost applicable to quantities 
re-issued during the said period. 


EASTERN RaAlLWway COMPANY. 


I, — This railway has no fixed regu- 
lations with regard to fuel. Contracts 
entered into with suppliers specify the 
conditions under which deliveries are to 
be made, the conditions varying accord- 
ing to the nature of the fuel in question. 
Further, as the various kinds of fuel pur- 
chased are always obtained from the 
same sources, their qualities are well- 
known. Liquid fuel is not used for loco- 
motives on this railway. 


Ill. — All questions relating to 
fuel (purchase, reception, invoicing, 
tests, etc.), are dealt with by the same 
department (the fuel supply depart- 
ment). Only tests on the results of 
which penalties are based are carried 
out by an independent branch of the 
service « the rolling stock and trac- 
tion laboratory ». As regards practical 
tests on locomotives, these are carried 
out by a driver, generally in the pre- 
sence of a representative of the « fuel 
supply department ». 


1° The personnel consists of about 
forty receiving employees of different 
grades, distributed according to requi- 
rements between the various collieries 
and ports whence supplies are derived. 
This staff works under the control of 
chief superintendents and inspectors; 


2° Tests which serve as a basis for 
the imposition of penalties are carried 
out by the « rolling stock and traction 
laboratory », which also carries out tests 
for determining, for statistical purposes, 
the calorific value and the melting point 


of ash. Further, there is in the fuel sup- 
ply department a small laboratory for 
rapid routine tests; 


3° Tests are carried out to ascertain 
the percentages of ash and volatile mat- 
ter, the nature of the coke produced, the 
fusibility of the ash, and the calorific 
power. In the case of briquettes fria- 
bility tests are carried out. In certain 
cases the caking capacity is also ascer- 
tained; 


4° The samples taken are always 
crushed by means of rollers, sub-divided 
by successive quartering, and passed 
through a sieve (type 35: 144 openings 
per square centimetre (928 openings per 
square inch). 


Ash: tests on 2 gr, (1.13 drams) in 
the gas furnace by the usual method. 


Volatile matter: on 1 gr. (0.56 dram) 
with the Meker burner, « Muck » me- 
thod. 


Calorific power : 
bomb calorimeter. 


with the Mahler 


Melting point of ash: use is made of 
the special Bigot type of gas furnace. 


Friability of briquettes: the « drum 
method » is adopted. 


5° As far as possible samples are taken 
by which the operations: of the receiving 
staff can be checked. 


IV.— Tenders are not invited publicly. 
Contracts are entered into with the col- 
lieries for periods varying according to 
the state of the stocks on the railway 
and the current prices of the various 
kinds of coal. During the present period 
of instability contracts are generally 
entered into for a period of three 
months, or in certain cases for longer 
periods subject to a revision clause. In 
the case of English fuel a certain num- 
ber of collieries are invited to tender on 
clearly defined conditions, and orders 
are placed on the most favourable quo- 
tations. 
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Vv. — As regards the percentage of 
ash, the penalties or premiums are fixed 
at so much for each unit per cent above 
or below the standard percentage; the 
rate may vary, but it is generally more 
than 1 % of the cost of the coal. 

As regards the percentage of moisture, 
in the case of moist fuel, washed small 
coal or briquettes, the company requires 
a guarantee of 4 %, any excess to be 
compensated for by payment in cash or 
in kind. 


VI. — The Eastern Railway Company 
uses the following kinds of fuel for its 
locomotives : briquettes, screened coal, 
rough coal, various small coal, coke. 

These different kinds of fuel (bri- 
quettes and.coke excepted) are used in 
mixtures, the size of the coal and its 
freedom from ash varying, according to 
the nature of the service for which it 
is intended. 


The mixtures are of three kinds : 


1° Mixture A is used for the most diffi- 
cult sections of the passenger and goods 
traffic. Half of this mixture consists of 
screened cannel coal or rich coal, the 
remainder consisting of rough coal and 
washed small coal, so that there shall 
be a considerable proportion of Jumps 
and so that the percentage of ash shall 
not exceed 7 or 8 %. 

Further, express train locomotives are 
given a quantity (varying according to 
the train) of screened large coal or rich 
quality to improve the efficiency of the 
boiler. 

2° Mixture B is used for sections of 
passenger and goods traffic of average 
difficulty, consisting of a quarter of rich 
gas coal (or three-quarter rich), the rest 
consisting of rough coal or washed small 
coal; this mixture gives a percentage of 
ash between 8 and 10 %. 

3° Mixture C is used for easy sections 
of goods traffic, and for station shunting 
operations, and does not contain any 
screened coal, but consists entirely of 
rough coal and raw washed small coal, 
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the percentage of ash varying between 
10 and 13 %. 


VII. — The railway does not calculate 
the net cost of each class of fuel, but a 
single average cost for the whole of the 
fuel used. 


VIII. — The mixing is done in the 
place in which the fuel is stored. The 
various kinds of fuel are unloaded in 
successive layers, and the mixing: is 
effected by drawing off the fuel at the 
base of the stack at the spot where it is 
to be loaded on the tender. 


IX. — 1° Each depot has a fuel siding 
so situated that the locomotives can be 
loaded up immediately on arrival at the 
depot; 

2° The size of the stocks varies accord- 
ing to the storage accommodation avail- 
able; as a rule an attempt is made to 
maintain a stock sufficient for from 
thirty to thirty-five days. 


X. — The company only calculates the 
average monthly and yearly cost, on 
arrival of deliveries on the railway sys- 
tem, of all ithe kinds of fuel consumed 
by locomotives. It has no standardised 
form of statistics. 


Mipr RaAitway. 


I. -— Coal normally stocked : 


1° Cardiff coal; 

2° Durham coal; 

3° Coal from the French mines of the 
Midi Railway Company. 


Cardiff coal (briquettes, large coal and 
rough coal). 


BriguettEs. — The kinds of coal used 
in the manufacture of briquettes shall be 
those most suitable for use on the grate; 
they shall be carefully washed or sorted 
so as to free them as far as possible from 
stones, shale or other foreign matter. 

Only pitch, tar and the heavy oils deri- 
ved from the distillation of tar shall 


° 
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be used as binding material, to the exclu- 
sion of all others. 

The shape of the briquettes shall be 
parallelopiped; their weight shall be 
between 5 and 7 ker. (11 and 15.5 Ib.); 
they must possess all the qualities requi- 
red for good combustion under ordinary 
service conditions, and give on burning 
a percentage of ash between 10 and 11 %. 
This ash must have a high melting point, 
and must not form clinkers adhering to 
the grate. 

Their friability must be such as to 
allow of their handling and transport 
without breakage. 

Their percentage of volatile matter 
must be between 17 and 22 %. 

They must not contain more than 3 % 
of moisture. 


LARGE cosaL. — The large coal must as 
far as possible be free from shale, stones, 
or other foreign matter. 

It must not contain more than 8 % of 
ash. It must be chosen from the half- 
rich qualities, that is to say those con- 
taining not less than 18 % or more than 
25 % of volatile matter, and producing 
a well formed coke. 

The nature of its ash (which must 
have a high melting point and must not 
form clinkers adhering to the grate), the 
percentage and nature of the volatile 
matter entering into its composition, and 
finally its calorific value, must be such 
that it shall be entirely satisfactory for 
the heating of locomotive boilers. 

This coal must not contain more than 
2-1/2 % of moisture. 


RouGH COAL. — Rough coal must, at 
the time of shipment from England, con- 
tain 50 % of large coal; it must be as 
free as possible from shale, stones or 
other foreign matter. 

It must on burning produce between 
10 and 11 % of ash and have between 
18 and 25 % of volatile matter; it must 
give a well formed coke. : 

The nature of its ash (which must 
have a high melting point and must not 
form clinkers adhering to the grate), the 


percentage and nature of the volatile 
matter entering into its composition, and 
finally its calorific value, must be such 
that it shall consitute a fuel of high qua- 
lity for the heating of locomotive boilers. 

This coal must not contain more than 
21/2 % of moisture. 


Durham coal, — The rough coal must 
as far as possible be free from shale, 
stones or other foreign matter, 

It must not contain more than 9 % of 
ash or more than 31 % of volatile matter, 
and must give a well-formed coke, 

The nature of its ash (which must have 
a high melting point and must not give 
clinkers which adhere to the grate), the 
percentage and nature of the volatiie 
matter entering into its composition, and 
its calorific power must be such that it 
constitutes a fuel of high quality for the 
heating of locomotive boilers. 

The coal must not contain more than 
2 1/2 % of moisture. Tests shall be 
carried out in respect of each day’s 
deliveries to determine the percentage 
of moisture and the corresponding 
weight of water. This test shall be 
carried out with a special sample, broken 
up roughly, and protected against rain 
or evaporation. The weight of water 
thus ascertained shall be recorded in 
respect of each delivery. Ultimately, 
the total weight of water for all the 
deliveries together, divided by the total 
tonnage. recorded at the weighing ma- 
chine in respect of the deliveries receiv- 
ed at the port of discharge, gives the 
average percentage of moisture. The 
excess of this figure over 2 1/2 %, ap- 
plied to the total tonnage shipped as 
shown in the bills of lading, gives the 
excess weight of water which has to be 
deducted from the weight shewn in the 
bill of lading im respect of the final con- 
signment at the time of payment for such 
consignment. 


French coal, — RovaH coat. — The 
coal selected shall be the quality most 
suitable for use in locomotives. 
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‘It must as far as possible be free from 
shale, stones or other foreign matter. 

The rough coal shall contain the six 
following sizes : 0/6, 6/12, 12/22, 22/35, 
35/60 (washed) and 60 (sorted). 

These sizes shall be obtained by means 
of scroens consisting of iron sheets per- 
forated with round holes. 

The four lowest sizes (0/6, 6/12, 12/22 
anid 22/35) shall be delivered together, 
mixed in approximately equal parts, as 
a single class described as 0/35 mm. 
(0/1 3/8 inches). 

The quantity of rough coal to be de- 
livered monthly to the Midi Railway 
Company may vary, according to the 
quantities available at the colliery, in 
the following manner : 


500 to 700 tons of 0/35 mm. (0/1 3/8 
inches) coal; 
550 to 350 tons of 35/60 (1 3/8/2 3/8 
inches) coal; 
1050 1050 


The maximum percentage of ash is 
fixed at 13 %. 


LARGE SCREENED. — This coal shall be 
selected from the qualities most suitable 
for use in locomotive fireboxes. It shall 
as far as possible be free from shale, 
stones or other foreign matter. 

It shall consist of the whole of that 
part of rough coal which will not pass 
through a rectangular screen of 0.030 x 
9.030 m. (1 3/16 X 1 3/16 inches) mesh, 
or through a screen having round holes 
of corresponding size. 

The maximum percentage of ash is 
fixed at 13 %. 


WASHED NuTS. — This coal shall be 
selected from the qualities most suitable 
for use in locomotive fireboxes. It shall 
as far as possible be free from shale, 
stones, or other foreign matter. 

It shall consist of the whole of that 
part of rough coal which will pass 
through a rectangular screen of 0.045 m. 
x 0.045 m. (1 25/32 * 1 25/32 inches) 
mesh, or through a screen having round 


for use in locomotives. 


holes of corresponding size, with the 
exception of such part of the coal as 
will pass through a screen of 0.025 m. X 
0.025 m. (1 inch X 1 inch) mesh or a 
screen having round holes of corresponid- 
ing size. 

The maximum percentage of ash is 
fixed at 13 %. This coal must be 
washed. 


WASHED BEANS, — This coal shall be 
selected from the qualities most suitable 
It shall as far 
as ‘possible be free from shale, stones or 
other foreign matter. 

It shall consist of the whole of that 
part of rough coal which will pass 
through a rectangular screen of 0.030 m. 
X0.030 m. (1 3/16 inches x1 3/16 inches) 
mesh, or a screen having round holes of 
corresponding size, with the exception 
of such part of the coal as will pass 
through a screen of 0.006 m. X 0.006 m. 
(1/4 inch X 1/4 inch) mesh, or through 
round loles of corresponding size. 

The maximum percentage of ash is 
fixed at 13 %. This coal must be washed. 


WASHED PEAS. — Smail coal shall be 
selected from the qualities most suitable 
for use in locomotive fireboxes. It shall 
as far as possible be free from shale 
stones or other foreign matter. 

It shall consist of the whole of that 
part of rough coal which will pass 
through an iron sheet perforated with 
round holes 0.006 m. (1/4 inch.) in 
diameter. 

The maximum percentage of ash is 
fixed at 13 %. This coal must be 
washed. 


BRIQUETTES. — The coal used in the 
manufacture of briquettes shall be chosen 
from the qualities most suitable for use 
on the grate; they shall be carefully 
washed or sorted so as to free them as 
far as possible from stones, shale or 
other foreign matter. 

Pitch, tar and the heavy oils obtained 
by the distillation of tar may alone be 
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used as binding material, to the exclusion 
of all others. 

Tihe briquettes shall be parallelopiped 
in shape, their weight shall not exceed 
10 kgr. (22 lb.), and they must possess 
all the qualities required to give good 
combustion under ordinary service con- 
ditions. The maximum percentage of 
ash is fixed at 12 %; their friability must 
be -such as to allow of their being 
handled and transported without break- 
age. 


III. — 1° Number and duties of em- 
ployees. — For checking of quality on 
delivery : four controllers and two 
workmen; 


2° In the laboratories. — One second 
class inspector in charge of the labor- 
atory, one head chemist, one assistant 
chemist, one distributor and one work- 
man; 


3° Analyses and tests. — The-samples 
are taken by members of the laboratory 
staff in the various ports, and by the 
controllers in the French collieries. 

The grinding of the samples is done 
by the workmen. 

Combustion tests are carried out daily 
in respect of each shipload; the percent- 
age of volatile matter is determined 
daily from a mixture composed of 
samples taken from each shipload; and 
the melting point of the ash is deter- 
mined by testing a mixture of the various 
lots of ash obtained during the day. 

The combustion tests om coal from the 
French collieries are carried out daily 
by the controllers and colliery officials 
independently. 


4° Methods adopted. — Tests for deter- 
mining the percentage of moisture, — 
The percentage of moisture and the cor- 
responding weight of water are deter- 
mined om each day’s deliveries. 

The testing is done on a special sam- 
ple, broken up roughly and preserved 
carefully against rain and evaporation. 


The weight of water thus ascertained for 
each delivery shall be totalled. Subse- 
quently, the total weight of water in all 
the deliveries, divided by the total of the 
weights shewn at the weighing machine 
for each delivery at the port of dis- 
charge, gives the average percentage of 
moisture. The excess of this figure 
above 3 % in the case of briquettes, or 
2 1/2 % in the case of rich coal and 
rough coal, applied to the whole of the 
different shipments (weights specified 
in the bills of lading), gives the excess 
weight of water which thas to be de- 
ducted from the weight stated in the 
bill of lading in respect of the final 
shipment when payment is made for the 
latter delivery. 

The calculations relative to the per- 
centage of moisture must be made for 
each class of coal, and the necessary 
adjustments for each class will be made 
on the account for the fimal delivery. 


Tests for determining the percentage 
of ash. — The tests for ascertaining 
whether the different classes of coal 
satisfy the above conditions as regards 
their percentage of ash are made inde- 
pendently at the port of discharge in 
the following manner, by officials of the 
Midi Railway Company and represen- 
tatives of the suppliers : 

From the whole of the deliveries for 
each day (a day counting from midnight 
to midnight) there is taken a weight of 
about 1/2000" of the whole in the case 
of briquettes, and about 1/1000 in the 
case of large and rough coal, represent- 
ing as nearly as possible the average 
composition of these deliveries. This 
constitutes the sample from which the 
quantities required for the combustion 
tests are taken. 

The results obtained in the tests on the 
above sample are taken as applying to 
the whole of the coal delivered during 
the day. 

The tests are carried out with dry coal. 
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Tesis for determining the percentage 
of volatile matter. — The tests for deter- 
mining the percentage of volatile matter 
and the nature of the coke are carried 
~out on the Galloway method, as follows : 


Loss at red heat. — In a porcelain 
crucible about 25 mm. (1 inch.) high, 
provided with a lid, 1 gr. (0.56 dram) of 
the sample is placed, in the form of 
powder. The crucible, surrounded by 
finely broken charcoal, is then placed 
in a second closed crucible made of fire- 
clay, the second crucible being about 
120 mm. (4 3/4 inches high. The 
whole is heated for ten minutes in a 
furnace, which has previously been made 
red hot, at a temperature of from 900° 
to 1 000° -C. (1 652° to 1 832° F.). After 
cooling, the smaller crucible is taken out, 
and the coke which has formed is 
weighed. 


Loss at 100° C, (212° F.). — At the 
_ same time the percentage of moisture is 
ascertained by placing 1 gr. (0.56 dram) 
of the sample powder in a flat dish of 
large diameter. This is heated ina stove 
at) 100° C. (212° .F.) until there is no 
further loss of weight. The final loss 
of weight gives the moisture in the 
sample. 


The percentage (V) of volatile matter 
in dry coal is given by the formula : 


100 


As 2 rr aa 


a being the total percentage loss of 
weight at red heat for undried powdered 
coal, and- fh the loss at 100° C. (212° F.) 
under the same conditions. 


Tests for determining the friability of 
briquettes. —. The tests for ascertaining 
whether the briquettes are satisfactory 
as regards friability are carried out in 
the following manner, and independ- 
ently, by officials of the Midi Company 
and by the representative of the supplier. 


From the total deliveries of the day a 
certain quantity of briquettes are taken 
and broken into pieces weighing about 
500 gr. (1.10 Ib.). 

Of these pieces, 50 kgr. (110 Ib.) is 
taken for the ordinary « drum test >. 


IV. — Restricted public tenders, and 
contracts generally for one year at fixed 
prices. 


V. — Prices are subject to increase or 
deduction according to the percentage 
of ash. Deductions are also made from 
the nominal weight of deliveries when 
the percentage of moisture is found to 
be excessive. 


VII. — The French collieries situated 
on or near the railway system not being 
in a position to supply the whole of the 
fuel required, a certain quantity has to 
be imported ‘at a price which at present 
is higher than that of the native coal. 


Vill. — The different classes of coal 
on the wagons pass to the distributing 
platform, and are delivered to the 
engines in certain proportions depend- 
ing om the trains which the engines will 
have to haul. ° 


IX. — Stocks of fuel are kept at each 
depot. These stocks vary according to 
the needs and conditions of the locality, 
and are sufficient on the average for 
from 45 tot 50 days. 


Psaris-ORLEANS RAILWAY. 


Ii. — Solid fuel is divided, from the 
physical point of view, into four cate- 
gories : small coal, rough coal of aver- 
age size (cobbles), large coal and bri- 
quettes. 

From the chemical point of view they 
are classified according to their percent- 
age of ash and. volatile matter and the 
melting point of the ash. 
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Percentage of ash. — This varies or- Percentage of moisture. — This must 
dinarily within the following limits : not exceed 5 % of the weight. 
Washed small coal 7 to 13% Percentage of sulphur. — This must 
Raw small coal. 12 to 16% not exceed 6 % of the weight. 
Ah oe ih ‘ ; te rs Le Percentage of ash. — This must not 
eta Ota 2 exceed 2 % of the weight. 
Briquettes 8 to 12 % Solid. matter which may remain in 


The above limits may be exceeded in 
certain exceptional cases where burn- 
ing qualities of the coal and the melting 
point of the ash are such as to render 
the coal suitable for use in locomotives 
in spite of its high percentage of ash. 


Percentage of volatile matter. — Varies 
between 15 and 35 %. 

An attempt is made, by suitable mix- 
ing, to approximate as closely as possible 
to an average percentage in the neigh- 
bourhood of from 20 to 25 % in the fuel 
delivered on to locomotives. 


Melting point of ash. — As far as pos- 
sible the Company avoids the use of coal 
the ash produced by which has a low 
melting point, i. e., lower than 1 200° C. 
(2 192° F.). Im practice, the melting 
point of the ash produced by the coal 
used on the Paris-Orleans Railway varies 
between 1 200° and 1 450° C. (2192° F 
anid 2 642° F.), but as far as possible we 
do not care to use fuel which gives an 
ash melting at below 1 300° C. (2 372° F.). 

As regards liquid fuels, our railway 
has used fuel oil since 1920 on three 
engines adapted for the purpose. Dif- 
ferent types of fuel oil of very varying 
characteristics have been experimented 
with. They have given practically iden- 
tical results. At the present time the 
fuel oils which we use answer to the 
following general conditions 


The fuel oil must be free from sand or 
other solid matter capable of diminish- 
ing its utility or preventing or obstruct- 
ing its free passage through the pumps, 
tubes, ‘burners, etc., or likely to cause 
the deterioration of these parts of the 
mechanism. 


suspension in the fuel oil when it has 
been heated, where necessary, to the 
degree of fluidity of raw colza oil at 
15° C, (59° F.) must filter freely through 
a No. 70 brass sieve. 

The ignition point, as ascertained by 
the Luchaire apparatus, must not be 
lower than 50° C. (122° F.). 

The minimum calorific value must not 
be less than 9 800 calories per kilogram 
(17:640 British thermal units per Ib.). 


Ill. — At the ports the shipments of 
coal and briquettes are received by an 
inspector, assisted by a number. of con- 
trollers; in the French collieries and 
briquette works the deliveries are 
inspected by controllers acting under the 
supervision of the central service at 
Paris. : 

As a general rule it is the control 
officials who take samples to be sent to 
the central laboratory at Paris to be 
used for ascertaining the percentages of 
ash and volatile matter. In certain cases 
they hand a portion of the sample to the 
supplier, and the Company agrees to 
accept, as representing the average per- 
centage of ash, the average of the results 
obtained in its own laboratory and in 
that of the supplier. 

The percentage of moisture in coal 
imported from abroad ‘and in briquettes 
supplied by the works situated along the 
coast is ascertained by the control offi- 
cials in the Company’s laboratory at 
St. Nazaire or Bordeaux. In. the case 


‘of French coal, the tests are carried out 


by employees of the Company in the 
laboratory at the colliery or works; in 
many cases premiums are granted under 
a clause in the contract according to 
the percentage of moisture. 
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- The number of employees attached 
to the receiving service at present ex- 
ceeds 50. 

Apart from the tests for ascertaining 
the percentage of moisture, the various 
tests om deliveries of fuel are all carried 
‘out at Paris in the « rolling stock and 
traction laboratory >», on samples taken 
in the manner described elsewhere in 
this report. 

The tests which are regularly carried 
out in order to ascertain the quality of 
fuel are : 


1° For-all classes of fuel : 


a) Percentage of ash; 
b) Percentage of volatile matter. 


2° For briquettes, in addition to the 
above tests friability is determined. 


Finally, either before the contracts are 
signed, or while the deliveries are in 
progress, the following are ascertained 
with a view to ensuring that the quality 

“remains constant : 


‘Calorific power; 
Melting point of ash; 
Percentage of sulphur; 
Composition. of the ash. 


Percentage of ash. — The sample re- 
ceived from the depots or from the 
receiving staff is reduced by three or 
four successive grindings to about 250 gr. 
(0.55 lb.) of powder. 

The testing sample consists of about 
3 gr. (1.69 drams), of this powder, which 
is accurately weighed in a platinum dish, 
and then burned by being heated gra- 
dually in a gas muffle up to a tempera- 
ture of between 800 and 850° C, (1 472 
and 1 562° F.). 


. Percentage of volatile matter. — About 
4 gr, (2.26 drams) of the powder is 
weighed in a platinum crucible which 
has a lid with a chimmey. This is then 
placed in a gas muffle and heated gra- 
dually up to a temperature of from 1 050 
to 1100° C. (1 922 to 2 012° F.). 


Friability. — Use is made of the naval 


‘type of cylinder with three inner blades 


fixed at an angle of 120°. The cylinder 
used by the Paris-Orleans Company is 
worked by electricity. We have thus 
been able to obtain absolute regularity 
of speed (fifty revolutions in two mi- 
nutes). 


Calorific power, — Ascertained by 
means. of the Mahler bomb calorimeter 
by burning about 1 gr. (0.56 dram) of 
the powder in an atmosphere of pure 
oxygen at a pressure of 25 ker, (55 Ib.). 


Melting point of ash. — Use is made 
of a fireclay head with a diametrical 
division. In one compartment is placed 
200 milligrammes (0.11 dram) of powder 
ground up with ash, and in the 
second compartment 200 milligrammes 
(0.11 dram) of powder with a Seger 
cone, the melting point of which is 
known. The whole is heated in a coke 
oven, with which it is possible to melt 
the Seger cone at 1 500° (2 732° F.). 


Sulphur. — The fuel is burned and the 
sulphur is completely oxidised by means 
of a Mahler bomb containing oxygen at 
a pressure of 10 kgr. (142.23 lb. per 
square inch). 


Composition of ash. — The method is 
the same as that adopted for the com- 
plete analysis of silicates and clays. 


Finally, the quality of the fuel recei- 
ved is checked by practical tests carried 
out by drivers on locomotives of the 
ordinary service. 


IV. — Purchases are made on terms 
mutually agreed for periods varying 
generally between three months and one 
year. 


V. — The orice is generally fixed for 
fuel having the percentage of ash and 
of moisture specified in the contract; 
premiums and penalties are applied if 
the average percentage of ash obtained 
in the laboratory tests is lower or higher 
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than the specified figure, and a deduc- 
tion is made from the invoiced weigh 
equal to any excess of moisture as ascer- 
tained in the Company’s laboratory. The 
average percentages of ash and moisture 
are ascertained in respect of the total 
deliveries for the month in the case of 
supplies arriving by rail or inland water- 
way, and in respect of each delivery in 
the case of supplies arriving by sea. 

In general the penalties amount to 
from one-and-a-half times to twice as 
much as the premiums, and are equal to 
about 2 % of the price of the coal for 
each unit per cent of excess ash. 


VII. — Our statistics do not enable us 
to supply particulars in the desired 
form, i. e., grouping the locomotives 
according to their consumption per 
square metre of grate surface per hour. 

We have, however, given what details 
we possess in respect of the year 1922 
for the railway as a whole. 


VIII. — As a general rule, the fuel of 
various classes and from various sources 
is stacked separately, and mixed in the 
required proportions when it is loaded 
on the tender. When, however, condi- 
tions permit, it may be mixed immedia- 
tely on arrival at the coal depot. 

The nature of the mixtures adopted is 
extremely variable, depending on the 
one hand on the qualities of coal avail- 
able, and on the other hand on the actual 
work to be executed by the different 
engines. In all cases we endeavour to 
obtain mixtures having a percentage of 
volatile matter between 18 and 25 %, 
and we avoid as far as possible using 
coal which gives an ash melting at below 
1 200° C. (2 192° F.), or coal which pro- 
duces clinkers which adhere to the grate. 

The proportions of the better class of 
fuel (large coal and briquettes) are much 
higher for fast trains than for slow 
trains, goods trains and shunting en- 
gines. 

IX. — In order to allow on the one 
hand for irregular deliveries (particu- 
larly in the case of coal depots supplied 


exclusively with imported coal), and on 
the other hand for the consequences of 
trade or political complications, we 
endeavour to maintain at each coal depot 
a normal two months’ stock of small and 
rough coal, one month’s stock of large 
coal, and three months’ stock of bri- 
quettes (the latter in principle not being 
considered suitable for use until one 
month after manufacture). 

We endeavour as far as possible to use 
French coal in coal depots. situated near 
to the collieries, with a view to minimi- 
sing the cost of transport; in the same 
way, imported coal is particularly used 
in depots in the neighbourhood of the 
ports of discharge (Bordeaux, St. Na- 
zaire, Lorient). 

The storage of coal in our depots is 
governed by regulations which specify 
under what conditions it is to be 
stacked, the periods within which the 
stocks are to be renewed, and the pre- 
cautions to be taken to avoid heating. 


We have, further, two supplementary 
stores at Bordeaux and St. Nazaire. They 
are used to hold temporary stocks of 
fuel : 


1° in case of insufficiency of rolling 
stock for transporting fuel to the coal 
depots; 

2° when the depot storage accommo- 
dation is fuli up. 


This arrangement makes it possible to 
unload shipments without delay, thus 


avoiding the payment of demurrage 
charges. 
X. — We have no fixed list of prices, 


but when we have several offers of diffe- 
rent classes of coal of such quality that 
they can be substituted one for the other, 
we carry out practical engine tests and 
compare the net costs, taking into comsi- 
deration calorific power, the quantities 
of water vaporised per kilogram of. fuel, 
the consumption per ton-kilometre, and 
the cost of transport, storage and hand- 
ling. In this case also the cost of trans- 
port is calculated on the number of ton- 
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-kilometres, and the costs of storage and 
handling are estimated on the figures for 
the railway as a whole. 

At the present time, when fuel is 
scarce and the terms on which it can be 
obtained are very variable, contracts are 
only entered into for short periods, and 
the quantities involved are not always 
sufficiently large to justify going to the 
length of making the above comparison. 


Paris-LYONS-MEDITERRANEAN RAILWAY. 


I. — We have no standing regulations 
with regard to the supply of fuel for 
traction purposes. 

We obtain our supplies as far as pos- 
sible from French collieries, with which 
we deal on terms mutually agreed in 
each case, the conditions laid down by 
us depending on the qualities of coal to 
be supplied.  - 

For the remainder of our requirements 
we have to resort to imported coal, and 
in such cases we enter into contracts on 
the terms considered appropriate to each 
individual case. 

We do not use liquid fuel on locomo- 
tives. 


Ill. — Acceptance of deliveries is 
taken at the coal depots nearest to the 
place whence the coal is derived. 

In this connection the depots are 
grouped and controlled from five cen- 
tres : Villeneuve-St.-Georges, Chasse, 
Brassac, Courbessac (near to Nimes) and 
Marseilles. 


1° and 2° Each of the control centres 
is placed under a fuel inspector, under 
whom there is a staff of, on the average, 
ten employees, occupied in the prepara- 
tion and analysis of samples. This 
inspector has the use of a laboratory. 

3° and 4° In principle an average 
sample of each class of fuel is taken 
daily at each receiving centre. 

These samples, after being ground and 
dried, are sent to the laboratory to be 
analysed. 


Determination of percentage of humi- 
dity. — This test is carried out at the 
place to which the coal is delivered. 
500 gr. (1.10 Ib.) of the sample are 
spread in a very thin layer on a tray 
which is placed on a shelf in a room 
heated to 18 or 20° C. (64.4 or 68° F.) 
and left there for at least a whole night. 
In order to know when the coal is suffi- 
ciently dry, the tray and its contents are 
weighed at intervals until it is found 
that there is no further loss of weight. 
From the loss of weight it is possible to 
calculate the percentage of moisture. 


Determination of percentage of ash. — 
This is done in the laboratory, using the 
dried samples supplied by the receiving 
depots. These samples are evenly ground 
by means of rollers. They are then 
passed through a very fine sieve 
(100 holes to the square centimetre 
[645 holes per square inch]); anything 
remaining on the sieve is then further 
ground until all will pass through the 
sieve. Five grammes (2.82 drams) of the 
powder are then weighed (exact to 1 mil- 
ligramme [0.00056 dram]), in a fire- 
proof dish, the weight of which is 
known; this is then placed carefully in 
the red hot to white hot muffle of a 
reverberatory furnace; this temperature 
is maintained for at least two hours to 
ensure complete combustion; the dish is 
then re-weighed, and from the loss of 
weight the percentage of ash can be cal- 
culated. 

Note is taken also of the colour of the 
ash, as this gives some indication as to 
its nature and fusibility. 


Determination of melting point of ash. 
— The ash to be tested is compressed 
into small discs without the addition of 
any extraneous matter; these discs are 
placed, together with two other standard 
discs, on a fireclay tray and put into a 
furnace heated to about 1300° C. 
(2237 2°" E,)’. 

The -standard discs are composed : 
one of ash from coal from Mariemont 
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(Belgium); one of ash from coal from 
La Chazotte (Loire). 

These tests will have been satisfactory 
if the Mariemont disc has preserved its 
shape and the sharpness of its edges; 
and if the La Chazotte disc has assumed 
a semi-spherical form with an obviously 
swollen appearance. 


Classification of ash as regards its 
fusibility is made on the results of these 
tests, and is indicated by numbers from 
1 to 5, as follows : 


Class 1: the disc preserves its shape 
and the sharpness of its edges; 

Class 2: the disc preserves its shape 
but swells slightly, and the edges begin 
to show signs of fusion; 

Ciass 3: the disc becomes almost enti- 
rely transformed into a kind of thick 
paste, and assumes a_ semi-spherical 
shape; 

Class 4: the disc, which is completely 
vitrified, has begun to « run », retaining 
however a certain shape; 

Class 5 : the disc melts completely and 
spreads over the tray. 


Coal which gives an ash coming under 
Class 5 is unsuitable for use in locomo- 
tives. 


Determination of percentage of vola- 
tile matter. — Use is made of the same 
dry, fine powder, part of which has 
already been used for ascertaining the 
percentage of ash. An exact weight of 
5 gr. (2.82 drams) is placed. in a fire- 
clay crucible, the latter having a lid 
with a hole in the centre for the escape 
of the volatile matter. This is placed 
carefully in the almost white-hot muffle 
of a reverberatory furnace. In the case 
of coal which has a high percentage of 
volatile matter, care must be taken to 
leave the crucible for a moment on the 
edge of the muffle until the powder 
ignites and the thickest of the smoke has 
been given off; unless this is done, the 
violent escape of the gases. impairs the 
accuracy of the experiment. At the end 


of ten minutes (or at most fifteen mi- 
nutes in the case of the most gaseous 
coal) the operation is complete; the cru- 
cible is re-weighed and from the diffe- 
rence of weight can be calculated the 
percentage of volatile matter. 

5° A duplicate sample is kept for test- 
ing in case of dispute. Further, special 
samples for checking are taken from 
time to time from the depot stocks. The 
results obtained in tests with these sam- 
ples are compared with those obtained 
at the time of delivery. 


1V. — Our purchases are effected at 
prices mutually agreed with the prin~- 
cipal French collieries and with certain . 
foreign collieries. There are certain 
limited contracts with other suppliers of 
foreign coal. 

Our contracts run as a rule for one 
year. 

As far as possible we deal at fixed 
prices, but under present-day conditions 
we have been compelled to agree to reyi- 
sion of the basic prices in certain cases 
in view of variation in the cost of Jabour. 


Vv. — As a rule the price paid to the 
supplier depends on the percentages of 
moisture and ash as ascertained at the 
time of delivery. 

As regards the percentage of moisture, 
the basic price is generally fixed in res- 
pect of coal free from moisture, and the 
weight of water ascertained on delivery 
is deducted from the nominal weight of 
the coal. 

As regards the percentage of ash, the 
price is based on a fixed percentage, or 
a percentage lying between certain fixed 
limits. If the percentage is found to be 
lower than ‘the fixed limit, the price is _ 
increased; in the opposite case the price 
is reduced. The scales of premiums and 
penalties vary according to the nature 
of the contracts; the rate is generally 
from 2 to 2 1/2 % ad valorem for every 
unit-per cent by which the actual per- 
centage differs from the standard per- 
centage. 
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VII. — The net cost of fuel for a given 
series of engines is determined on the 
one hand by the average cost of the fuel 
consumed by the engines of the series, 
or (which amounts to the same thing) 
by the ratio between the consumption of 
~each class of fuel and the total consump- 
tion; and on the other hand by the quan- 
tity of fuel consumed per kilometre or 
per 100 ton-kilometres. 

We determine for each series of en- 
gines, and according to the nature of 
the work to be performed by them, the 
class of fuel to be used anid the propor- 
tion in which the most expensive varie- 
ties may be used. It follows, therefore, 
that the average cost of the fuel con- 
sumed varies from one series of engines 
to another. 

As regards. the quantity of fuel con- 
sumed, this varies from one series of 
engines to another, not only because the 
various types of engines differ in power 
but also — and particularly — because 
the work which they have to perform 
is not identical. 


VIII. — The mixing of different classes 
of fuel is done either in depots specially 
provided for the purpose, or at the spot 
where the fuel is to be stacked, or at the 
time it is loaded on the tender. 

In our mechanical mixing installations 
the coal is unloaded into hoppers (one 
for each kinid of coal) below which there 
is a horizontally rotating distributor. 
The coal falls on to a long revolving band 
on which it forms a thin layer of mix- 
ture. On arriving at the end of the band 
the mixture thus obtained is carried by 
a bucket-chain into a hopper to be load- 
ed thence into wagons. 

When the mixing takes place at the 
‘spot where the fuel is to be stacked, one 
quality of coal is first spread in an even 
layer on the ground, then on the top of 
this first layer a second one of another 
quality of coal is spread, the thickness 
of the layers depending on the propor- 
tions required in the mixture; the build- 


ing of the stack is then continued. by 
successive layers. 

By taking out the coal with a shovel 
at the foot of the stack, the desired mix- 
ture is obtained. 

When the mixing is dome at the time 
the coal is loaded on the tender, rows 
of baskets are arranged on the loading 
platform, these baskets being filled 
alternately with each of two kinds of 
coal, when the mixture is ‘to consist of 
the two kinds in equal proportions; or 
one basket with one kind of coal and 
the next two with the other kind, if 
the ratio of the two kinds in the mix- 
ture is to be 2:1; and so on. The bas- 
kets are emptied into the tender in the 
onder in which they have been arranged 
on the ground. 

IX. — In principle fuel is stored as 
near as possible in the place at which 
it is delivered. Our purchases are so 
arranged that in normal times our stocks 
are sufficient for about two months, 


X. — 1°-We do not work out the net 
cost of consumption of fuel per kilo- 
metre and per 100 ton-kilometres for 
each type of locomotive. Every month, 
however, with the aid of information 
supplied by the statistical department, 
we calculate the average consumption 
for the railway as a whole. From this 
it is easy to calculate, according to the 
average cost of the coal, the net cost per . 
kilometre and per 100 ton-kilometres. 


CHALOSSE AND BEARN STEAM TRAMWAYS. 

I. — The Midi Railway Company sup- 
plies the fuel required by these tram- 
ways. 

VII. — The fuel is use ad without pre- 
vious preparation or mixing. 

IX. — The coal depots are situated at : 
Dax St. Pierre (engine depot) . 120 t. 
Amou (junction) ce OO! E 
Aire-sur-l’Adour (terminus) epee A)! t. 
Peyrehorade (terminus). 20 t 


Monthly consumption... . 220 t. 
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RAILWAYS OF THE TARN DEPARTEMENT. 


I. — There are no standing regulations 
with regard to fuel. 


iI. — There is no special receiving 
service on these lines. 


IV. — Purchases are not made on 
contracts; prices follow current market 
rates. 


V. — The cost varies as between coal 
and briquettes. 


VIII. — Fuel is used in the condition 
in which it is received from the colliery. 


IX. — The reserve stock is sufficient 
for one month. 


RAILWAYS OF THE LANDES. 


I. — The Midi Company supplies the 
fuel required by these lines. 


VIII. — The following mixture is used: 
three-quarters rough coal, one-quarter 
English large coal. 

The driver prepares his own mixture. 


IX. — At each terminus (the lines have 
dead-ends) there is a stock of fuel gen- 
erally amounting to from 20 to 30 tons. 


RAILWAYS OF THE EASTERN PYRENEES. 


Ill. — There is no special fuel recep- 
tion service on these lines, 


IV. — Fuel is bought at prices fixed 
separately in each individual case. 


V. Fuel is paid for at the fixed agreed 
price. : 


VI. The kinds of fuel used are washed 
small coal and briquettes. 


IX. There are no standing regulations 
with regard to the storage of fuel. 


’) Algeria and Tunis. 
ALGERIAN STATE RAILWAYS. 


I. — There are standing regulations 
regarding the supply of briquettes, and 
laying down the principle characteris- 
tics which they must possess. This 
railway system hds not adopted regula- 
tions with regard to coal, which class 
of fuel it did not, in fact, use before 
the war. 

Extracts from the standing regulations 
regarding briquettes : 


Description of briquettes. — The bri- 
quettes shall be manufactured from small 
coal mixed with dry pitch obtained by 
the distillation of coal tar. 

They shall have the shape of a rec- 
tangular parallelopiped, and shall bear 
an identification mark showing the place 
of origin. 

They shall be as uniform as possible 
in weight, so that the average weight is 
constant; this average weight shall be. 
specified by the supplier in his tender. 


Quality of material used in the man- 
ufacture of briquettes. — The small coal 
used in the manufacture of briquettes 
shall be of the so-called half-rich quality 
which, on combustion in a closed vessel, 
gives a hard partially fused coke. 

The coal shall be of recent extraction, 
free from sulphur, shale, pyrites or other 
foreign matter. 

English coal, other than Cardiff and 
Newport coal, shall not be used in the 
manufacture of briquettes; also, coal 
containing less than 11 % of volatile 
matter and cannel coal, from whatever 
source, shall be excluded. 


Quality of briquettes. — GENERAL CON- | 
DITIONS. — The briquettes shall be hard, 
sound, evenly grained anid practically 
odourless. 

Friasiuiry. — The briquettes shall 


normally possess a minimum friability 
of 55/100. 
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PERCENTAGE OF ASH. — The briquettes 
shall not normally give a percentage of 
ash, after complete combustion, higher 
than 9 % of their weight. 

The ash when heated ‘by means of a 
gas blowpipe must be fire-resisting. 


PERCENTAGE OF VOLATILE MATTER. — 
The briquettes shall not, on distillation 
in a closed vessel, show a loss of volatile 
matter of less than 17 % or more than 
22 % of their weight, moisture deducted. 


PERCENTAGE OF MOISTURE. — The bri-° 
quettes shall as far as possible be free 
from moisture, and shall not ordinarily 
be weighed and delivered until at least 
five days after the day on which they 
are made. 


BEHAVIOUR OF BRIQUETTES IN LOCOMO- 
TIVE FIREBOX. — The-briquettes should 
light readily and burn with a bright, 
clear flame, producing only a light grey 
smoke; they must not produce clinkers 
adhering to the grate; they must not cake 
together in masses, nor fall to pieces 
before combustion is complete. 


Ii. — Briguerres. — Composition : 
8 % pitch and 92 % washed small coal. 
Average weight of briquettes: 7 kgr. 
(15.4 Ib.). 


ENGLISH COAL. — Large screened. 


KENAZDA COAL (from mine in the south 
of the Oran Département (Algeria) : large 
coal and rough coal, 


Ill. — Reception of briquettes. — 
TAKING OF SAMPLES. — The samples are 
taken from each delivery in the follow- 
ing manner : 

One briquette is taken from each 
wagon-load and broken into two pieces; 
one of these pieces is kept as a sample. 

From the half-briquettes thus collect- 
ed, at least 110 sections are sawn, each 
weighing about 500 gr. (1.10 Ib.) and 
the total quantity weighing about 60 kgr. 
(132 Ib.) This total sample is used for 
the friability test. 

The pieces, or remains of pieces, of 


briquettes left over from the friability 
test, combined with the remainder of the 
sample taken, are used for laboratory 
tests, being first of all ground down to 
give from 500 to 600 gr. (1.10 to 1.32 Ib.) 
of powder which will pass through a 
No. 60 sieve. 

Out of this sample powder, three ves- 
sels are filled, each containing about 
50 gr. (0.11 lb.). These three vessels are 
numbered and closed, being sealed with 
the seal of the State Railway and of the 
supplier. One of them is used for a test 
carried out by the railway in one of 
their laboratories; the supplier must be 
notified of the date of the test so that 
either he or his representative may be 
present. The second is handed to the 
supplier, and the third is retained by 
the railway for use in case -the first 
sample is damaged or lost. 


BRIQUETTE TESTS. — The samples taken 
independently by the railway and the 
supplier from each delivery are sub- 
mitted to the following tests : 


1° Friability test. — The pieces to be 
used im the cohesiom test are tested by 
means of the naval type of apparatus 
described bellow : 


The apparatus consists of a cylinder 
of sheet-iron 10 mm. (3/8 inch) thick, 
closed by two flat end-pieces also made 
of sheet-iron (each end-piece having a 
central pin att the axis of the cylinder) 
and resting on two supports by means 
of the two ‘pins. 

The internal diameter of this cylinder 
is 90 cm. (2 ft. 11 1/2 in.), and the dis- 
tance between the two ends is 1 metre 
(3 ft. 3 3/8 in.). It has three sheet-iron 
blades fixed on the inner surface, ar- 
ranged radially, with an angle of 120° 
between each. The blades are the same 
length as the inside length of the cylinder 
and 20 cm. (7 7/8 inches) wide. An 
opening which can be closed by means 
of a slide allows of the introduction of 
the substance to be ‘tested. 

About 50 kgr. (110 lb.) of the pieces 
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of briquette, prepared as described 
above, are placed in the cylinder, which 
is then made to revolve 50 times on its 
own axis in the space of about 2 minutes. 
The contents are then emptied out on to 
a horizonital grate made of bars 1 cm. 
(13/32 inch) thick, so arranged as to 
give openings 3 cm. (1 3/16 inch) square. 
The pieces remaining on the grate are 
then collected. The friability is given 
by the ratio between the weight of the 
pieces remaining on the grate and the 
total weigh tested. 

This figure is taken as applying to the 
whole of the deliveries from which the 
testing samples have been derived. 


2° Laboratory tests. — A portion of the 
sample sent to the laboratory is first of 
all dried at 100° C. (212° F.), and then 
the percentages of ash and volatile mat- 
ter are determined by the usual methods. 
The percentages thus obtained are taken 
as applying to the whole of the deliv- 
erics from which the samples have been 
derived. 

The supplier is not entitled to dispute 
the results of the laboratory tests, 
although he or his representtative is 
entitled to be present during the tests, 
his absence, however, does not necessi- 
sitate the postponement of the operation. 


CONDITIONS RELATIVE TO ACCEPTANCE 
OR REJECTION OF DELIVERIES. — A deliv- 
ery is accepted if all the stipulated con- 
ditions are complied with. 

If the percentage of ash is found on 
testing to be less than 9 % and the per- 
centage of volatile matter at least 17 %, 
the price per ton of the delivery in ques- 
tion is increased by 4/1000 for each 
1/100 per cent of ash below 9 %. 

If the degree of friability is found on 
testing to be less than 55/100, the price 
per ton of the delivery in question is 
reduced by 15 centimes in respect of 
each hundredth below 55/100 down to 
45/100 inclusive. For each hundredth 
below 45/100 the rate of reduction is 
increased from 15 to 20 centimes. 


If the percentage of ash is found on 
testing to be higher than 9 %, the price 
per ton of the delivery-in question is 
reduced by 5/1 000°* for each hundredth 
per cent above 9 %. 

If the degree of friability of a con- 
signment is below 40/100, or if the per- 
centage of ash exceeds 12 %, or if the 
percentage of volatile matter exceeds 
22 % or is below 17 %, the consignment 
can be refused; if it is accepted, it can 


.only be at a reduced price. 


FUSION TEST AND WORKING TEST. — 
The ash is tested to ascertain the fusi- 
bility at the temperature indicated by 
the No. 14 Seger cone (about 1 400° C, 
(2\.552°° 8). 

If the sample disc when submitted to 
this temperature preserves its form, or 
while losing its form does not actually 
melt, the delivery can be accepted. 

If the sample disc loses its form and 
spreads in the. laboratory test, the bri- 
quettes are tested in the firebox of a 
locomotive. 

If during the course of this test the 
briquettes do not produce clinkers 
adhering to the grate, or of such a 
nature as to impair combustion, they 
may be accepted; if they do not pass 
this test satisfactorily, they can only be 
accepted subject to a reduction in price. 


1° Briquettes and English coal. — One 
official at each port of discharge. Six 
officials in all (Arzew-Mostaganem-Bou- 
gie-Philippeville and Bone). These em- 
ployees are detailed for the work at the 
time of each arrival by sea, and are 
selected from among the personnel of the 
traction service, being employees who 
have sufficient elementary instruction to 
enable them to carry out the work (chief 
inspector or driver, inspector, or work- 
man, according to circumstances). 


Kenadza coal. — A railway represen- 
tative is permanently stationed at the pit. 
2° One laboratory at Perregaux for the 
analysis of coal received at the ports on 
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the west of the railway system (Arzew 
and Mostaganem) and of coal from the 
Kenadza mine. 

One laboratory at Sidi-Mabrouk (Con- 
stantine) for the analysis of coal recei- 
ved via the Algerian ports and the ports 
east of the railway (Bougie-Philippeville 
and Bone). 

3° Analysis at the laboratory, and run- 
ning tests (evaporation tests, etc.). 

4° a) Analysis at the laboratory of raw 
dried samples in order to determine the 
percentage of moisture, of volatile mat- 
ter, of ash and of fixed carbon, and the 
calorific value. 

b) Running tests to ascertain the effi- 
ciency of combustion, the nature of the 
ash, and the quantity of water vaporised 
per kilogram of coal. 

5° No special methods. The analyses 
and running tests are considered suffi- 
cient to determine the quality of the fuel. 


IV. — Contracts are placed on tenders 
received in open competition. Before 
the war the duration of contracts was 
one year. The period at present is six 
-. months, in view of the instability of 
prices and rates of exchange. 


V. — Since the war suppliers have not, 
as in the past, formally guaranteed a 
certain percentage of ash and of vola- 
tile matter. The prices agreed are there- 
fore fixed prices. 


Vli. — No comparison is possible, as 
there is only one type of locomotive in 
use (type C) on these railways. 


VIII. — The fuel used does not in ge- 
neral require any preparation. In the 
case, however, of certain long distance 
fast trains, a certain quantity of bri- 
quettes is broken up on the tender before 
departure. 

Cardiff or Kenadza- coal is used, mixed 
with briquettes preferably in the case 
of mixed trains and goods trains, in the 
proportion of 20 to 40 %. The fuel is 
loaded on the tender in these propor- 
tions, and the mixing is done en route 
by the stoker. 


IX. — 1° Fuel stocks are kept at the 
various fuel and rolling stock depots. In 
order to minimise the transport of fuel, 
the largest stocks are held at the depots 
nearest to the seaports. 

2° The size of stocks depends on the 
importance of the depots. 


X. — 1° There are no special tables 
showing the net cost of fuel consumed. 

The rolling stock and traction service 
supervises closely all questions relating 
to the consumption of fuel by locomo- 
tives. - 

The various sections of the railway 
keep a record in the case of each depot 
of the monthly average consumption per 
100 ton-kilometres for each engine, and 
in cases where the consumption exceeds 
the average, inquiry is made into the 
circumstances. 

A statement showing the figures for 
each locomotive and the average con- 
sumption per 100 ton-kilometres per 
series of locomotives per depot, is sent 
monthly to the headquarters of the trac- 
tion service, which is thus in a position 
to ascertain whether the fuel is being 
used to the best advantage. 

2° We have no information enabling us 
to answer this question. 


ALGERIAN RAILWAYS 
OF THE P. L. M. Company. 


I, — The special conditions laid down 
with regard to the fuel used by the 
P. L. M. railways of France also apply 
in the case of the P. L. M. Algerian Rail- 
ways. The latter, in fact, derive the 
greater part of their fuel supply from 
the stocks held by the P. L. M. in France. 


TUNISIAN RAILWAY COMPANY. 


I. — Since the war we have used on 
our locomotives « Anchor » briquettes 
made of Cardiff small coal in the bri- 
quette works erected with our assistance 
at Bizerte. 
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The process of manufacture, which is 
supervised by our representatives, is 
described below. 

As_ regards liquid fuel, our consump- 
tion is extremely low and only in the 
experimental stage. In view of the small 
quantities consumed it has not been con- 
sidered necessary to draw up special 
regulations. 


II. — The briquettes used possess the 
following characteristics : 


Moisture . 1.0 to 4.5 % 
Volatile matter 15.0 to 17.0 % 
Ash 10.5 to 12.0 % 


Fixed carbon 68.5 to 71.5 % 


The mazout (oil) partially utilised for 
heating certain uf our locomotives has 
the following characteristics : 


Density at 45°C. (59° F.). .... 0.946 to 0.960 
Tenitionipoint cs. aie see. sok 85° C. (185° F.) 
Temperature of combustion. . . . 130°C. (266° F.) 
Barbey fluidity : 


ai 35° C955) eee 22/26 
at 50°C. (1220F.)....... 55/60 
at 100° GC. (2420 F.) 2... 460/500 
SulphuriA se GReeh ems cteeree 3 to 3.5 Jo 
Jit. — 1° and 2° As Soon as the bri- 


quettes are made they are loaded on 
wagons and weighed at the weighing ma- 
chine, the operation being checked inde- 
pendently by a representative of the bri- 
quette works and by our railway repre- 
sentative. From every consignment of 
500 tons, a quantity of briquettes weigh- 
ing about 50 kgr. (110 lb.) is taken; this 
quantity is used for preparing an average 
sample weighing 2 kgr. (4.40 lb.), which 
is divided between four 1/2 kgr. 
(1.10 lb.) bottles two of the samples are 
sealed and sent to our laboratory for 
analysis; the remaining two, also sealed 
in the presence of the supplier’s repre- 
sentative, are kept for analysis in case 
of dispute. The reception official then 
dispatches the wagons to the, localities 
indicated to him by the fuel department 
of the traction service; he is the only 
official connected with the reception of 
fuel supplies. 


Our laboratory is equipped for the de- 
termination of the principal characte- 
ristics of solid and liquid fuel, as descri- 
bed below; at the present time we do 
not ascertain the calorific power of the 
fuel, but we are making preparations for 
providing the necessary installation for 
this purpose. 

3° The following analysis and tests are 
carried out : 


Solid fuel : 


Determination of percentage of mois- 
ture; 

Determination of percentage of vola- 
tile matter; 

Determination of percentage of ash; 

Determination of percentage of fixed 
earbon (by difference) ; 

Friability test. 


Liquid fuel (mazout) : 


Determination of density; 

Determination of ignition point; 

Determination of temperature of com- 
bustion; 

Determination of Barbey fluidity; 

Determination of quantity of sulphur. 


4° We adopt the usual methods for the 
testing and analysis of the various kinds 
of fuel. 


Analysis of solid fuel (briquettes). 


Percentage of moisture, — From 25 to 
30 gr. (14.1 drams to 1 oz. i dram) of 
powdered briquette are placed in a 
weighed porcelain crucible with a lid; 
the whole is placed in an oven and kept 
at a temperature of from 100 to 105° C. 
(212 to 221° F.) for three hours; from 
the resulting loss of weight the percent- 
age of moisture is. calculated. 


Percentage of volatile matter. — 1 gr. 
(0.56 dram) of the powder is weighed in 
a platinum crucible (with lid) of known 
weight. The crucible is then placed on 
a triangle of platinum wire, in such a 
way that the bottom of the crucible is 
3 cm, (1 3/16 inches) above an alcohol 
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burner, the flame of which must be 
18 cm. (7 3/32 inches) high and com- 
pletely surround the crucible. The cru- 
cible is thus made red-hot, and the vola- 
tile matter burns around the lid, which 
is kept firmly in position by the weight 
of a steel rod resting vertically on the 
top of the lid. The heating is continued 
for three minutes after the volatile mat- 
ter has ceased to burn. The crucible is 
then allowed to cool, after which it is 
weighed to ascertain the loss of weight, 
and from this, and the percentage of 
moisture previously ascertained, it is 
possible to calculate the percentage of 
volatile matter. 


Percentage of ash. — About 2 gr. 
(1.13 drams) of the powdered fuel is 
weighed in a platinum dish, which is 
then placed in a muffle which is then 
lighted and the dish there at full red 
heat for from two to three hours. After 
cooling, the residue is weighed, and the 
percentage calculated. Two samples are 
generally tested, and the Mesa e of the 


- two results is taken. 


Percentage of fixed carbon. — The 
percentage of fixed carbon is obtained 
by subtraction of the other percentages 
from 100. 


Determination of the degree of friabi- 
lity. — In order to ascertain the degree 
of friability, 100 pieces of briquette, 
weighing about 500 gr. (1.10 Ib.) each, 
are taken from each delivery, but so that 
the total weight is exactly 50 kgr. 
(110 Ib.) and represents as near as pos- 
sible the average quality of the delivery. 

These pieces are carefully placed in- 
side a hollow. sheet-iron cylinder, 
910 mm. (2 ft. 11 7/8 in.) in diameter 
and 957 mm. (3 ft. 1 21/32 in.) long, 
which can be made to revolve on its own 
axis by means of a handle, and on the 
inner surface of which are fixed three 
longitudinal blades 200 mm. (7 7/8 in- 
ches) wide and the same length as the 
cylinder. 
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The cylinder is then made to revolve 
for two minutes at the rate of 25 revo- 
lutions per minute, after which the con- 
tents are emptied out on to a screen with 
square holes of 3 cm. (1 3/16 inches) 
side, and the quantity which will not 
pass through the screen is weighed. 

The ratio between this weight and the 
total weight of briquettes tested (50 kgr.) 
gives the degree of friability. 


Analysis of liquid fuel (mazout). 


Determination of density. — This is 
done by means of the densimeter at 
EB et Ss A oy 


Ignition point. — The Luchaire appa- 
ratus is used to determine the ignition 
point. 


Barbey fluidity. — Determined by the 
Barbey ixometer at 35, 50 and 100° C. 
(95, 122 and 212° F.). 


Percentage of sulphur. — From 1/2 gr. 
to 1 1/2 gr. (0.28 dram to 0.85 dram) of 
oil is weighed in a 100 cm? (6.10 cubic 
inches)iporcelain crucible; 5 cm3(0.31 cu- 
bic inch) of concentrated nitric acid 
saturated with bromine are then added, 
after which the crucible is covered and 
heated in a water-bath for from 2 to 
3 hours. It is then allowed to cool, and 
from 10 to 12 gr. (from 5.64 to 
6.77 ‘drams) of anhydrous carbonate of 
sodium are added little by little to the 
contents. The pasty mass which results 
is spread over the inner surface of the 
crucible, dried on the water-bath, and 
calcined by means of a small flame 
applied to all parts of the crucible. The 
crucible and its contents are then again 
gently ignited. The contents are then 
dissolved in 150 cm? (9.15 cubic inches) 
of water which has been rendered acid 
by the addition of HCl in slight excess, 
and a precipitate is obtained by means 
of 10 cm? (0.61 cubic inch) of BaCl?. 
This is left standing for a whole night, 
then it is filtered, dried and weighed. 
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Determination of inorganic acidity. — 
This is done by means of a solution 
titrated with sodium hydroxide in the 
presence of phenolphtalein. 


5° When complaints are lodged by dri- 
vers in the course of their ordinary 
work, we take samples of the fuel on 
the locomotives, and after analysis a 
claim is made against the supplier if 
this course appears justified. 


Ill. — Apart from locomotives of 
Series 681, which utilise mixed fuel (bri- 
quettes and mazout, the latter being used 
as an auxiliary fuel for difficult sections 
of line), all the other series of locomo- 
tives use the same fuel (briquettes); the 


Briquettes only. . 


Briquettes 72.7 °/o 
Rough coal 27.3 9], 


Price: 0 fr. 007961. 


Price : 0 fr. 009037. 


Consumption per ton-kilometre (per English ton-mile) . 


Consumption per ton-kilometre (per English ton-mile) . 


factors affecting the figures of cost price 
are : the type of locomotive, the load 
hauled, the gradient of the line, the 
speed of trains, etc. 

In the case of locomotives of Se- 
ries 681, the consumption per ton-kilo- 
metre is less, both as regards weight and 
cost, than‘in the case of the similar loco- 
motives of series 551; it would therefore 
appear desirable to use mazout, at any 
rate on the basis of the figures for 1922. 

During 1923 experiments were carried 
out with English rough coal, consisting 
of a mixture of large and of small coal, 
plus a proportion of briquettes. As com- 
pared with briquettes only, the following 
results were obtained : 


0 ker. 03895 (0.1404 Ib.) 


0 ker. 04458 (0.1499 lb.). 


(mixture found necessary to obtain satisfactory results). 


We have not found it economical to 
use rough coal, taking into consideration 
present prices (purchase price of the 
coal, cost of transport and cost of hand- 
ling included). 


VIII. — The briquettes weigh approxi- 
mately from 9 to 10 kgr. (19.8 to 22 Ib.); 
it is necessary to break them up; this is 
done on the ttender by the stoker as re- 
quired, the arrangement and capacity of 
the bunkers and the size of the supply 
carried not allowing of this being done 
before departure. 

On locomotives with a separate tender 
the briquettes are broken on the tender 
prior to departure. 

When coal of different kinds is used 
it is not possible to make the mixture 
before departure in the case of tank- 
engines; as thorough a mixture as pos- 
sible is made in the case of tender-loco- 
motives. ; 

The above pre-supposes the use of fuel 
which gives a satisfactory evaporation; 
if this is not the ease, the inferior. fuel 


is used on the easier stretches of line, 
mixed when and. as necessary with bri- 
quettes. 

Liquid fuel is used in the form in 
which it is supplied; in case of necessity 
use can be made of a jet of steam to 
render the oil more fluid. 


IX. — In principle, locomotives derive 
their supplies of fuel from the depots 
nearest to the point of departure, so as 
to avoid unnecessary transport; but cer- 
tain types of locomotives, particularly 
tank-locomotives, are obliged to take in 
supplies at most of the depots during the 
journey. 

The quantities purchased depend on 
the monthly consumption of the fuel de- 
pots and sheds; the deliveries being 
more or less regular, each of these cen- 
tres receives the quantity necessary to 
enable it to keep a stock sufficient for 
about three months. 


‘X. — As we only use one class of solid 
fuel, we do not keep tables of cost for 
different classes of fuel. 
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c) Colonies and protectorates. V. — Orders are placed on the most 


ABYSSINIA, 


FRANCO-ETHIOPIAN RAILWAY, DJIBOUTI 
To Anppis-ABEBA. 


VIII. — A single quality is used, so that 
no mixing is necessary. 

If the quality of the fuel is doubtful, 
or the fuel does not give entire satisfac- 
tion, a mixture is made at the time of 
loading on the tender. 


General Administration of Railways 
and Public Works. 


ASIA MINOR. 


Damascus-HAMAH RAILWAY 
AND EXTENSIONS. 


II. — 2° Laboratory tests are carried 
out for this railway by the <« Faculté 
francaise et de Pharmacie », Beyrout. 
The samples of coal supplied for testing 
~.purposes weigh 10 kgr. (22 lb.). The 
- fee per test is 40 francs. 


5° Practical tests are carried out on a 
locomotive on an ordinary sheduled re- 
turn journey, to determine : 


the quantity of coal consumed per ki- 
lometre; 

the quantity of coal consumed per ton- 
kilometre; 

the percentage of loss (ash, and smoke- 
box); 

water vaporised per kgr, of coal; 
calorific value utilised in practice. 


These practical data are compared 
with those obtained in previous tests and 
with the results of the laboratory ana- 
lyses. 


IV. — Fuel is purchased from sup- 
pliers whose names are entered on a list 
kept by the Damascus-Hamah Company. 
These suppliers are resident at Beyrout 
and Tripoli for the most part, or in some 
cases even in France and abroad. 


favourable quotations received; the cost 
of transport is included in the price 
quoted. 

There are no scales of prices, as the 
various kinds of coal purchased are gen- 
erally obtained from the same source, 
and their characteristics vary very little 
from one delivery to another. 


VII. — We always use tHe same coal 
for the same section of ithe railway; thus. 


Standard gauge line: Cardiff large 
coal; 


Narrow gauge rack or adhesion rail- 
way: Cardiff briquettes (trade mark, 
« Anchor > or « Crown >). 


Briquettes are used for preference on 
narrow gauge lines, as our tank-engines 
can only carry the small quantity of 
3 1/2 tons, the amount required for the 
return journey on their sections of line. 
It would be impossible for them to carry 
sufficient large coal for the double jour- 
ney. 

In general, in view of the good quality 
of the coal used : 


1° engines can carry the whole of the 
fuel necessary for the whole journey, 
thus avoiding the necessity for loading 
at intermediate stations, and thereby re- 
ducing unnecessary transport of fuel 


_ over the railway system; 


2° trains of maximum size can be run 
over steep and long inclines without dif- 
ficulty or loss of time, and with a mi- 
nimum consumption of fuel; 

3° it is possible to obtain a regular pro- 
duction of steam without variation of 
pressure prejudicial to the fireboxes. 
(The latter, incidentally, are sufficiently 
troubled by the highly calcareous nature 
of the feed-water obtainable in the loca- 
lity). 

IX. — Engines from the Aleppo depot 
do the return journey, Aleppo-Homs. 
Engines from the Rayak depot do the 
return journey, Rayak-Homs. 
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They take in their supply of fuel at 
‘Homs, thus rendering unnecessary the 
‘transport of any appeciable quantity of 
fuel to the depots at Aleppo and Rayak. 

Engines from the Tripoli depot do the 
passenger train return journey, Tripoli- 
Aleppo. They take in the main supply 
of fuel at Tripoli, and a small supple- 
mentary supply at Homs to complete the 
remainder of the journey. 


General Administration of Railways 
and Public Works. 


RAILWAY FROM SMYRNA TO CASSABA 
AND EXTENSIONS, 


IjI. — One or more evaporation and 
consumption tests are carried out in 
respect of each delivery of fuel received. 


IV. — Fuel is purchased from a se- 
lected list of contractors. 


V. — Fuel is paid for at the price fixed 
by the contract. 


VII. — American coal has been tried, 
but its use has had tto be abandoned in 
view of its excessively high price. The 
two qualities of coal at present used are 
Cardiff and Heraclea. They are used in 
varying proportions according to the na- 
ture of the line, the proportion of Cardiff 
coal being higher for sections of line 
which have the heaviest gradients. 


VIII. — The various kinds of fuel are 
loaded separately on the tenders, and 
the drivers use them in proportions de- 
pending on the nature of the line. 


French West Africa. 


DAHOMEY RAILWAY COMPANY (FRENCH). 


I. Good quality briquettes are used. 
There are no standing regulations with 
regard to fuel. 


IV. — Contracts are entered into at 
fixed prices for cash payment. 


Vv. — A fixed price, based on the qua- 
lity of the fuel in question, is stipulated 
in each contract. 


VIII. — Preparation : the briquettes 
are broken by hand on the tender as 
they are required. 


IX. — 1° In the open air, on the 
ground, 800 metres (1/2 mile) from the 
sea; 2° about 1500 tons. 


X. — The net cost includes the pur- 
chase price, rail transport in Europe, 
freightage, insurance, unloading duties, 
weighing, storage. 


East DAHOMEY RAILWAY. 


I. — Briquettes are used, made from 
Cardiff or similar coal. 


IV. — Orders are placed on quotations 
obtained through the « Agence générale 
des Colonies ». 


VY. — Each contract clearly specifies 
the technical conditions to be complied 
witb. 


IX. — Stocks are kept in the open air. 


Kayes-NIGER RAILWAY. 


I. — Contracts are subject to the 
approval of the Ministry for the Colo- 
nies. 


II. — The briquettes used are similar 
in quality to Cardiff « Double Crown » 
briquettes. 


IV. — The methods of purchase are : 

In the case of coal: By open tender 
(subject to the approval of the Ministry 
for the Colonies) ; 

In the case of wood : By contracts 
with a selected number of contractors. 
(The administration also has its own 
wood-cutting establishments.) 


V. — The wood used as fuel is pai 
for at a fixed price. : 
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VIII. — The following are the propor- 
tions adopted for mixed wood and coal 
fuel : 

Comets to 1/6 swood 2/3". to 
5/6**, according to supplies available. 


IX. — 1° The fuel depots are situated 
at Kayes and Bamako for fuel arriving 
respectively via the Senegal or the Niger. 

2° The stocks kept are sufficient for 
one year. 


KONAKRY-NIGER RAILWAY. 


I. — The fuel used on this railway 
consists of briquettes and wood. 

The briquettes used are similar in qua- 
lity to Cardiff « Crown » briquettes. 

The wood used for fuel is cut along 
the railway line by special gangs em- 
ployed by the railway. [It is then taken 
by collecting trains to the different fuel 
depois, and after being dried more or 
less completely (in the open air or un- 
der cover) it is distributed to the dri- 
_vers. This wood is of very varying qua- 
‘lity. 


HiIl. — Coal is obtained from France. 

No complete test has yet been carried 
out with the wood used for fuel. 

The receiving service only supervises 
the general quality of the fuel received. 


IV. — Orders are generally placed on 
standing contracts or on quotations spe- 
cially invited by the Ministry for the 
Colonies. 


IX. — The wood is stored at the depots 
situated at the beginning of the various 
sections of line, viz. Conakry, Kindia, 
Mamou, Dabola, Kouroussa and Kankan; 
the size of the stocks at these centres is 
4n the following respective proportions : 
lee 2 Daal, 


Italy. 


STATE RAILWAYS. 


I. — Our fuel supplies are constituted : 


a) by coal purchased abroad, almost 
exclusively from England; 


b) by coal received from Germany un- 
der the reparations settlement. 


The coal purchased in England is 
chiefly Cardiff coal (large ordinary) and 
Newport coal. 


_ If. — We have agents in England and 
Germany to deal with questions relating 
to our coal supplies. 

a) The personnel in this 
work is as follows : 


engaged 


In our Cardiff office : 
1 chief engineer; 
1 doctor of chemistry; 
1 clerk; 
Several employees for various duties. 


In our Duisburg office : 
chief engineer; 

assistant engineers; 
employees for various duties. 


one 


In our Duisburg office : 


1 chief engineer; 
21 employees for various duties. 


b) We have a laboratory at Rome,with 
three qualified chemists, for the testing 
of fuel. 

Tests are carried out to ascertain the 
percentage of volatile matter, of fixed 
carbon, of ash, of moisture and of sul- 
phur. The calorific value cf fuel is 
ascertained by means of the Mahler 
bomb calorimeter. 

In addition to the above tests, prac- 
tical locomotive trials are made in the 
case of each delivery. 


Iv-V. —- Coal purchased is always 
paid for at the price fixed in advance. 


VI. — Details regarding the consump- 
tion of fuel by various types of locomo- 
tives : 

A. — Locomotives having a consumption 
of more than 600 kgr. per square metre 
(122.89 1b. per square foot) of grate 
per hour. 


We have no locomotives of this type. 
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B. — Locomotives having a consumption 
of from 400 to 600 kgr. per square 
metre (81.92 to 122.89 lb. per square 
fool) of grate per hour. 


These figures are only attained in the 
case of one section of mountain line, and 
then only during a short period (about 
45-60 minutes). The section in question 
is that between Pistoia and Porretta on 
the line frem Florence to Bologna; it is 
35 km. (21.7 miles) long, and has a gra- 
dient of 25 per mil for a distance of 
25 km. (15.5 miles). 


We have also a mountain service with 
this consumption on the line from Bol- 
zano to Brennero, with locomotives of 
the 480 type. 

The fuel used is generally English coal 
mixed with a quarter of the weight of 
briquettes. 

The vacuum in the smoke box, when 
the consumption is at the rate of 450 ker. 
-per square metre (92.16 lb. per square 
foot) per hour, is about 120-150 mm. 
(4 3/46 inches) of water. 


The average depth of the fire is from 
60 Sto 780 tem. Sait 5/8" in. “to 2 
TAY Zea 

About 25000 tons of coal were con- 
sumed in 1922 on the Pistoia-Porretta 
service. 

The number of kilometres run in 1922 
by the whole of the locomotives working 
on the Pistoia-Porretta line was about 
1.060 000 (621 400 miles). 


The consumption per ton-kilometre 
was about 0.150 kgr. (0.541 lb. per Eng- 
lish ton-mile); or about 0.055 kgr. per 
virtual ton-kilometre (0.198 lb. per vir- 
tual English ton-mile). 


Consumption per ton-kilometre (per English ton-mile). . . 
— per virtual ton-kilometre (English ton-mile) . 


C, — Locomotives having a consumption 
of from 200 to 400 kgr. per square 
metre (40.96 to 81.92 lb. per square 
foot) of grate per hour. 


We have about 3000 locomotives of 
this category for passenger and goods 
trains. 

The fireboxes are generally of the 
semi-wide type. 

The vacuum in the smokebox, when 
the consumption is at this rate, is from 
30 to 40 mm. (1 3/16 to 1 9/16 inches), 
with a mixture of German and English 
coal. Briquettes are also added in the 
proportion of 1/5" to 1/6" of the total 
consumption. 

The total consumption for this section 
of the service is about 1500000 tons, 
giving a consumption per actual ton car- 
ried of 0.060 kgr. (0.134 lb. per English 
ton). The consumption per virtual ton 
carried is about 0.035 kgr. (0.078 lb. per 
English ton). 

The average ratio between the weight. 
of the complete train (including the 
locomotive) and the tonnage carried was 
1.25 for the year 1922. 


D. — Locomotives having a consumption 
of less than 200 kgr. per square metre 
(40.90 lb. per square foot) of grate per 
hour, 


This applies to all locomotives running 
on light railways (« secondary » or 
« local > railways) or engaged in shunt- 
ing operations. 

We have about 3 500 locomotives com- 
ing within this category. 

The following are figures relating to 
the total fuel consumption of the State 
Railways in 1922-1923 : 


0 kgr. 0839 (0.3024 Ib.). 
0 kgr. 0665 (0.2397 Ib.). 


— per locomotive-kilometre (per locomotive-mile) 24 kgr. 56 (76.49 Ib.), 


— per shunting hour... .. 


The total consumption for the year 
1922-1923 for the whole of the locomo- 
tives in use (5 100) was 2 561 8Uc tons. 

Locomotives with tenders have a fuel 


vf” oP 658) . Tome gmnemnte 


85 ker. 3 (188.4 lb.). 


capacity of from 4 to 6 tons (3.9 to 5.9 
Engtish tons). The tank-lovc:rotives 
have a coal capacity of from 2 tc 4 tons 
(1.9 to 3.9 English tons). 


. Thompson calorimeter. 
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_ ReGeio-Emitia RAILway. 


I. — Cardiff anthracite. 


~ II. — The calorific value must not be 
less than 8000 calories (14400 British 
thermal units per Ib.). 

The percentage of small coal must not 
exceed 10 %. 

The coal must not contain shale or 
other foreign matter. 

Tt must be a dull black. 


III. — 1° The personnel of the receiv- 
ing service comprises : 


1 chemist for analyses; 

1 controller of the traction service for 
supervising practical consumption tests; 

1 storekeeper; 

3. labourers for distribution of the fuel. 


2° The analyses take place in a labo- 
ratory which does not belong to the rail- 
way. There is in addition a calorime- 
tric test per 200 tons by means of the 
These results 
are confirmed by practical tests. 


IV. — Purchases are made on private 
contracts entered into with certain well- 
known contractors at the best possible 
prices having regard to current market 
rates. 


V. — Fuel is paid for at the price fixed 
in advance. 


VI. — The coal depot is situated at the 
junction of the three branches of the rail- 
way. The stock comprises about 100 days 


supply. 


Japan. 


RAILWAYS OF T=Z= JAPANESE IMPERIAL 
GOVERNMENT. 


1. — a) The solid fuel comprises coal 
of two kinds : screened coal and rough 
coal. 

Special regulations have been adopted 
with regard to the proportion of small 


coal which they shall contain. The maxi- 
mum proportion in the case of screened 
is 10 % at the mine and 20 % on deli- 
very; in the case of rough coal it is 50 % 
both at the mine and on delivery; 

b) The liquid fuel used consists of the 
heavy petroleum oils or petroleum itself. 


There are special regulations with re- 
gard to specific gravity, flash point and 
viscosity. 

These characteristics vary more or 
less as between products of the country 
and imported products, but the general 
rule is that the products are accepted if 
the gravity is less than 0.96, if the flash 
point is 150° C. (302° F.), and if the oil 
remains liquid at 25° C. (77° F.). 


III. — 1° Delivery of coal bought at 
the mine is made to the nearest coal 
depot. In cases where deliveries are 
made to engine depots, the personnel of 
the depot takes delivery of the coal. 
When delivery is made to the general 
stores, the -fuel is received by special 
officials. The total number of men en- 
gaged in these operations is eighty. 


3° A) Deliveries by bulk are charged 
for according to the volume of the bulk. 
When delivery is taken at the mine, the 
coal is loaded on wagon and the weight 
is estimated according tto the capacity 
of the wagon. 


B) In the case of heavy oils, the quan- 
tity is measured by volume. 


Luxemburg. 


PRINCE-HENRI RAILWAYS AND MINES. 


1. — Liquid fuel is not used. The re- 
gulations regarding solid fuel (coal) are 
the same as those of the Belgian State 
Railways so far as half-rich coal is con- 
cerned. 


Ill. — Tests are not carried out on 
any fixed plan. Use is made in the tests 
of the combustion oven. 
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'IV. — Purchases are made either on the coke and the percentage of volatile 


terms arranged in each individual case, 
or on contracts of varying length. 


V. — Fuel is paid for at the price fixed 
in advance. 


VIII. — There are no fixed regulations 
with regard to the mixing of different 
kinds of fuel. 


IX. — There are no special regulations 
with regard to storage of fuel. 


X.— Net costs are worked out monthly 
on the deliveries made during the month. 


Norway. 


STATE RAILWAYS. 


III, — 1° The State Railways purchase 
coal from certain selected mines and of 
well-known qualities. The delivery must 
be accompanied by a certificate from 
the mine with regard to quality and 
weight. Analyses are not, therefore, car- 
ried out in respect of each delivery at 
the time of receipt. Tests are, however, 
carried out frequently to determine 
whether the qualities supplied are in 
accordance with specification. The 
State Railways have a laboratory at 
Christiania which carries out these tests; 

2° The personnel of this laboratory 
comprises : one chemist, one assistant 
chemist, and one laboratory assistant; 

3° Laboratory tests are carried out to 
determine : percentage of moisture; per- 
centage of ash; nature of the coke; calo- 
rific value (by means of a calorimeter) ; 
in certain cases the tests are confined to 
ascertaining the percentage of fixed car- 
bon, of hydrogen and of sulphur. (This 
latter analysis constitutes an elementary 
analysis). 

For the purposes of these tests, a sam- 
ple of the fuel is taken at the time of 
delivery; 

4° Determination of the percentage of 
moisture and of ash is arrived at by the 
usual processes; the Muck method is 
used for determination of the nature of 


matter; calorific value is obtained by 
means of the Berthelot Mahler bomb ca- 
lorimeter. Elementary analyses are 
made from time to time on the Denn- 
stedt method; 

5° Practical tests are carried out occa- 
sionally to:ascertain the value of the fuel 
in actual practice. 


IV. — Generally the Norwegian State 
Railways invite tenders for the supply 
of coal. 

The coal is paid for at a fixed price, 
delivered to a specified port. 

The State Railways themselves trans- 
port the coal to its final destination in 
Norway; for this purpose they have a 
2500 ton steamer, on which, in addition, 
goods are carried for other parties up 
to the limit of the cargo accommodation. 

Up to the present the fuel required has 
been principally derived from Great 
Britain. Contracts are entered into di- 
rectly with the British exporters or their 
representatives. 

The term of the contracts depends on 
the state of the market. As a result of 
the great fluctuations which have cha- 
racterised the latter during recent years, 
contracts are not at present entered into 
for longer than from two to three 
months, 

During recent years coal has been 
bought in Spitzbergen. This coal is deli- 
vered c. i, f. at the Norwegian port. 


V. — Coal is purchased at fixed prices. 
The chemical analyses and the practical 
tests show which kinds of coal are best 
suited to the various needs of the State 
Railways. 

In the case of Spitzbergen coal, the 
qualities of which are not so well known, 
it has been decided to specify a mini- 
mum calorific value and a maximum 
percentage of ash. If the actual percent- 
age of ash exceeds the specified limit, 
the price is reduced by 1 % for every 
1/2 % or fraction of 1/2 % in excess of 
the limit. 
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IX. — The coal depots are situated as 
far as possible in the most convenient 
positions for feeding the locomotives. 

The stocks held are normally sufficient 
for six or eight months. 


* Holland 


a) Continent. 
DutcH RAILways. 


I. — The coal must be of high quality. 


II. — There must be at least 40 % of 
large coal. 


II. — The officials in charge of the 
engine depots supervise the reception of 
deliveries of coal. The quality of the 
coal is ascertained by inspectors during 
the running of trains, as regards the 


quantity. consumed, the ash _ produ- 
ced, etc. 

IV. — Purchases are made on limited 
contracts. 

V. — Prices are fixed. 

IX. — The coal depots receive their 


supplies either from Germany or from 
Holland itself, according to their relative 
situation with regard to the mines from 
which supplies are derived. 


Wood. 

Year. |— —- 

Price. | Consumption. Price. 
41913 5.46 32 614 18.20 
41914 Deed 51 630 18.20 
1945 are 68 018 akyf oO 
4916 5.35 75 764 
1917 6.27 78 948 
419418 41.55 80 740 
1919 14255 85 959 
1920 13.60 75 470 70 30 
4924 16.60 43 808 51.40 
1922 15.60 81 244 40.80 


6) Colonies. 
DurcH East INDIAN RatLway Company. 


I. — The fuel principally used is the 
wood Tectona grandis (Java teak). The 
wood must be without bark, dry and of 
good quality. Unsplit trunks and bran- 
ches cannot be accepted. The wood is 
delivered. in pieces 50 cm.. (1 ft. 
7 11/16 in.) long and 1 dm? (15.5 square 
inches) in section; the width must not 
exceed 20 cm. (7.7/8 inches). The wood 
is delivered free on wagon at one of the 
stations on the railway. It is paid for 
per ton delivered. The weight of the 
wood supplied is ascertained by weigh- 
ing the loaded wagons at the weighing- 
machine. If the wood has not been 
weighed within two days after receipt, 
the weight is estimated at the rate of 
440 ker. per cubic metre (stere) (27.5 Ib. 
per cubic foot). 


II. — Calorific value = 4500 kilogram- 
calories (8100 B.T.U. per Ib.). Spe- 
cific gravity = 0.67. Weight per cubic 
metre = 425 to 440 kgr. (26.5 to 27.5 Ib. 
per cubic foot). Percentage of moisture 
=2.55 UPA Uae 

The net price per ton on the tender in 
Dutch florins, and the consumption in 
tons, are: 


Coal. 
Remarks. 
Consumption 
26 002 Coal is used when the 
ae necessary quantities 
es of wood cannot be 
3 316 obtained. 
10 983 
40 641 
45 166 
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IV. — Limited number of contracts, 
for long periods. 


V. — Fixed price. 


IX. — 1° The wood is supplied from 
the forests to ‘the nearest stations, and 
is thence distributed to the various fuel 
depots. 

2° The minimum reserve of wood held 
at the fuel depots must be sufficient for 
about five months. 

The stacks must not be more than 
4 metres (13 ft. 1 1/2 in.) in height. 
They are separated by passages 5 metres 
(16 ft. 5 in.) wide. The wood yard is 
divided into several groups of stacks by 
means of passages 10 metres (32 ft. 
10 in.) in width. 

The wood must be at least 20 metres 
(65 ft. 8 in.) away from the buildings. 


Dutch East. Indies. 


STATE RAILWAYS OF THE ISLAND OF JAVA. 


I. — There are no special regulations 
with regard to the supply of fuel. . 

Ill. — i* Three employees for the 
stores; 


2° There is no laboratory specially de- 
voted to the testing of fuel. The sam- 
ples of fuel to be tested are sent to the 
« Public Works » laboratory; 

3° and 5° Coal deliveries are received 
in three ports of the Island of Java. 
After receipt of a delivery of coal, a 
sample, consisting of about 0.5 % of the 
weight of the delivery, is tested on a 
screen consisting of a sheet-iron plate 
perforated with holes 30 mm. and 10 mm. 
(1 3/16 and 3/8 inches) in diameter. 


The quality of the coal is decided 
according to the quantity which does not 
pass through the screen with the 30 mm, 
holes : 


75 % is considered as good. 
The following grades are considered 
satisfactory : 


Less than 75 % down to and including 
70 % of large coal; 

Less than 70 % down to and including 
65 % of large coal; : 

Less than 65 % down to and including 
60 % of large coal; 

Less than 60 % down to and including 
50 % of large coal; 

Less than 50 % of large coal is consi- 
dered as bad. 


The coal which passes through the 
10 mm. holes is considered « dust ». 

Coal containing more than 20 % of 
dust and more than 2 % of gangue is 
rejected. 


IV. — Fuel is purchased by the follow- 
ing methods : direct purchase, long-term 
contracts subject to revision of prices in 
the case of pit coal; and, in the case of 
wood (djati-teak), contracts at fixed 
prices. 


V. — Wood is paid for at a fixed price. 

The price of coal depends partly on 
the. quality and on the percentage of 
moisture. 


IX. — The solid fuel (coal and wood) 
is generally unloaded in heaps contain- 
ing from 100 to 200 metric tons. In the 
case. of coal the average height of the 
stacks is 1.5 metres (4 ft. 11 in.), with a 
maximum of 2 metres (6 ft. 6 3/4 in.), in 
the case of coal liable to heat; and a 
height of 3 metres (9 ft. 10 in.), with a 
maximum of 4 metres (13 ft. 1 1/2 in.), 
for coal where this danger does not exist. 

As regards wood, the permissible 
height is about 2 metres (6 ft. 6 3/4 in.), 
and the area of the base of each stack 
must not exceed 400 square metres 
(4300 square feet); passages at least 
5-metres (16 £1. 5 in.) wide must be left 
between the stacks. id 


X. — The average net cost per ton and 
per annum is calculated for each class 
of fuel. 
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Kingdom of the Serbs, Croats 
and Slovenes. 


STATE RAILWAYS. 
QUESTION a: 


I. — The locomotives used are con- 
structed for the burning of solid fuel; 
we do not use liquid fuel. 

There are no special regulations with 
regard to the fuel supply; samples of 
coal are tested before purchases are 
made. 


Il. — The coal used gives from 4 000 
to 4800 calories (from 7200 to 
8 600 B. T.U. per lb.); it contains from 
2.5 to 3 % of sulphur and from 15 to 
20 % of ash, and is divided, according 
to the size of the lumps, into three 
classes : large, average, small. 

The greater part of this coal can not 
be kept for any length of time in the 
open air. 


Ill. — 1° The « coal department » of 
the railway administration is responsible 
for the distribution of fuel. Deliveries 
are accepted by the officials in charge 
of depots and workshops; 

2° In another three months the rail- 
ways will have a laboratory of their own. 
For the moment use is made of the State 
laboratory, for the testing of fuel; 

3° Tests are carried out as considered 
necessary; approximately once a month; 

4° qa) Tests are carried out on locomo- 
tives to determine the number of calo- 
ries, the percentage of ash, the quantity 
and nature of the clinkers. 

b) The chemical analysis has for its 
object the determination of the percent- 
age of sulphur. 


VY. — The price paid depends on the 
quality of the coal, that is to say on its 
calorific value, the percentage of ash, 
the clinkers and the sulphur 


. Vi, — ix Wistributing the fuel betv-cen 
the various fuel depots, account is taken 
of the types of locomotive, the nature of 


the line and of the trains, and the dis- 
tance from the mine. 


VIII. — The small coal is moistened, 
and then mixed with large coal in the 
following proportions: 1 to 1; 1 to 2; 
1 to 3. The mixing is done when the 
coal is loaded on the tender. 


IX. — The native coal must be kept 
in a spot which is protected from the 
rain and sun. 

The height of the stacks: must not 
exceed 1.5 metres (4 ft. 11 in.). 


X. — 1° The price of the coal depends 
on the price of coal of standard type 
(5 260 calories [9 470 B.T.U. per Ib.]); 

2° If the prices of coal are to be exact, 
it is necessary to draw up a table con- 
taining all the known characteristics of 
the coal, and particularly the price per 
calorie on the basis of the chemical ana- 
lyses. 


Sweden. 


STATE RAILWAYS. 


I. — The Swedish State Railways only 
use those kinds of coal which have been 
found by experience to be of high qua- 
lity. They do not use liquid fuel. 


III, — 1° At all the ports where coal is 
received from abroad there are agents to 
take delivery of the shipments purchased 
for the railways. As these agents com- 
bine this work with other duties, it is 
difficult to state how many employees 
are occupied exclusively in connection 
with the reception of fuel; 

2° The State Railways possess a labora- 
tory in which the coal is analysed in 
various ways as soon as received at the 
port. The physical qualities of {ue coal 
are verifie? on delivery by the fuel su- 
perintendant or his representative. 


IV. — Purchases in general on behalf 
of the Swedish State are announced in 
an official publication in advance; in- 
tended purchase of coal is announced in 
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the same way. Quotations must be sub- 
mitted in the form specified by the admi- 
nistration. 

Deliveries are always made c.i.f., and 
the prices are consequently fixed prices. 

Contracts are only entered into for 
short periods; there is no sliding scale 
of prices, 


V. — Fuel is paid for at the prices 
fixed in advance. When a quotation has 
been accepted, the contract binds the 
two parties; all details relating to trans- 
port, payment, etc., are regulated by the 
contract. 


VII. — The kind of coal used depends 
on the type of locomotive, and a compa- 
rison between the different net costs is 
therefore impossible. 


VIII. — Where different kinds of coal 
are mixed, the proportions composing 
the mixture depend on the requirements 
of each particular case. 


IX. — There are no rules regulating 
the situation of the fuel depots. 


X. — The average cost of the fuel con- 
sumed is calculated monthly, and takes 
into account the whole of the different 
prices paid for the various kinds of coal 
used during the month. 


Switzerland. 


FEDERAL RAILWAYS. 


1. — 1° Rough coal. — The coal must 
be of recent extraction, dry, and as far 
as possible free from shale or other 
foreign matter (particularly pyrites). 

The percentage of volatile matter must 


22' "Io 
not be less than 20 °/, nor more than 
36 lo | 
25 Fo 
The coal being dried in the open air, 
its calorific value, on the average for the 


. on the average for the month. 


month, must be at least tae calories 


(13 oe B. T. U. per Ib \; and in respect 


of no delivery must it be less than 


a, ( calories be a B. 2 Wie per Ib.). 


The calorific value is determined by the 
calorimetric process in oxygen at a pres- 
sure of 25 atmospheres (368 Ib. per 
square inch). 


The average monthly percentage of ash 
must not exceed : a ; in the case of no 
single delivery must it exceed a oe t 

The average monthly percentage of 


sulphur must not exceed ee t in no 


; : 1.5 J, 
single test must it exceed | 5 of f° 


At least 60 % of the tonnage delivered 
must be in lumps. 


N. B. — The higher figures are the 
proportions applicable to Sarre coal, the 
lower figures to Ruhr coal. 


2° Briquettes, — The briquettes must 
be of the best quality, dry, and suffi- 
ciently solid to withstand the effects of 
transport and handling. They must be 
manufactured from small coal. They 
must not crumble in the firebox, and 
must give a compact coke. 

Their percentage of volatile matter 
must be at least 17 to 20 %. 

As briquettes are free from moisture, 
their average monthly calorific value 
must be between 7 500 and 7 600 calories 
(between 13 500 and 13 700 B. T. U. per. 
Ib.), and no single delivery must give a 
figure of less than 7 400 calories (13 300 
B. T. U. per lb.). The calorific value is 
determined by the calorimetric method 
in oxygen at a pressure of 25 atmosphe- 
res (368 lb. per square inch). 

The average monthly percentage of 
ash must be below 8 to 9 %. 

The total percentage of sulphur, on the 
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average for the month, must not execeed 
Pes. 


The friability of the briquettes, on the 


average for the month, must not be lowér 


than 55 %. 


The briquettes must be of uniform 
weight. Briquettes below the standard 
‘weight can not be accepted unless by the 
Special consent of the administration of 
the Federal Railways. 


3° Trials have been made with the use 
of liquid fuel. 


III. — Although there is no special re- 
ceiving service, the quality of the fuel 
received is verified : 


a) by tests; 

b) by periodical inspection of stocks; 

c) by chemical analysis and friability 
tests (the latter in the case of briquettes). 
The analyses are carried out in the Fe- 
deral laboratory at Zurich. 


IV. — Continental coal is purchased 
on direct contracts. These contracts, 
based on fixed prices, were made for 
long periods prior to the war, but at the 
present time their duration does not ex- 
ceed three or at the most six months. 
Quotations for English coal are invited 
publicly. 


V. — Fuel is purchased at fixed prices. 


VI. — The mixture generally used con- 
sists of one-third of briquettes and two- 
thirds of ordinary coal. 


VIII. — There is no special prepara- 
tion or mixing. The different kinds of 
fuel are mixed on the locomotive by the 
fireman. 


IX. — Stocks are carried according to 
the requirements of the service. 


Czechoslovakia... 


Tye 


STATE RAILWAYS. 


eaters. ohne State Railways do not use 


liquid fuel. They use brown coal 
(lignite) and ordinary pit coal. 
II, — The quality and chemical com- 


position of lignite and pit coal are so 
different that it is not possible to give 
an average chemical composition. 


III. — 2° As the State Railways do not 
possess a laboratory, tests are carried out 
at the Polytechnic School, or in the labo- 
ratory of Mr. Friedrich at Prague; 

3° Orders and current deliveries are 
subject to the results of the chemical 
tests; 

4° The calorific value is ascertained 
by means of the Berthelot-Mahler-Kroec- 
ker bomb calorimeter; 

5° The quality of the fuel delivered is 
tested by trial trips with a locomotive 
hauling a full load, and by chemical ana- 
lysis. 


IV. — Purchases are made on quota- 
tions invited publicly. In view of the 
instability of the market, contracts are 
only valid for one year. 

The first contracts entered into in the 
year 1923 were subject to revision of 
prices. 


VY. — Prices are fixed according to the 
calorific value. The prices may vary 
during the course of execution of a con- 
tract, and are fixed by the ministry of 
Public Works. 


X. — The prices quoted are per ton at 
the mine. The respective prices for the 
different qualities of fuel are determined 
by comparaison with the price of a ton 
of standard fuel, either at the mine or 
c.i.f. at a particular engine depot. 
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TABLE I. 
| Composition i 
(percentages). Bt. se S 
-- 3 sys = § | Characteristics 
PysicaL NATURE OF FUEL. 3 § 3 ea : 22 of 
5 5 Z 5 ig Sh (ae 
8 : y Bo > | Sela ag ey Reet tae 
z 5 21g Sea kia : 
adi : 
Belgian State 
Rich: 0/70. Mae). ithe Ee SRG ee. 23.70 14.92 
IBENUES AYO ee peemnME ce chon ctercya Sh 14.80 14.92 
ard lOO rts scac: ) ces es ecg aaa 10.20 14.92 
OUR H ra. okegste pe dal? 3. Jers veka ge tenes 
Briquettesi type Mian sane 1. Gjeche nha steer oe on 
Briquettes:type Il jnagaa. 6 ee Bes. 17.40 9.47 
Rich O/ Ola retrace et ey cL eae 22.85 13 50 
Haltrich O/TOM AS Socp pep Pee sop eee d 14.72 14.12 aie 
Quarter-rich O/70GR stg) see he 42.04 13.419 
Hard O,F02 socaks Sys, ae ns Ree : 40.00 14.40 
ROU arte ates he. eg<. epcu cee Sage aoa 25.52 AWD, 20 
Briquettesitype Ll ew cass 4 oe tees 18.418 41 
Cree ned, sca) we tena Seine eee alee ie kee rae 25 05 Uae 
South Manchuria 
Rushun~ coal; sy tee tytes) - heroes eer tee 37.43 48.76 6.93 6.80 
Wentalvcoal 2-3 Gs maser ee eee ee ee 7.53 78.39 12.66 1.40 
Renshihi Coal sii. 5 bs tee eae eee 15.28 71.41 12.65 0.65 
Danish State 
Hard coal containing littledust. ..... . 25 to 29 | 55 1/2 | 4012 1.88 7.412 6 500 
’ to 65 to 10.4 | to8.41 | to 7500 
More friable coal with greater proportion of | 28to 32 | 58 to 67 5 41/2 sess 
dust. to 14.4 | to 7.65 
Coal giving little smoke, and friable . . . 44.6 to | 7.3 to 7.9 | 5.3 to 8.5 1.25 
13. to 2.05 


Net cost per ton 
(including 
cost of transport, 
handling 


me ee 


Source. and preparation) 
in 41944 F 
(pre-war). in 1922. 
ilways. 

1922 | Francs Frances. 
Belgium. ( 48.59 76.64 
England. 18.66 ° 78.54 
NE 16.23 67.73 
Germany. ees 76.92 

22.49 wet 
24.45 99.87 
1924 
-. 18.59 93.47 
Sela 18.66 95.97 
gland. 
Germany. ~ 91.32 
16 23 89.43 
Germany. Ele 80.15 
24.45 148.93 
Germany. 1142.32 
ilway Company. 
ilways. 
Crowns. Crowns. 
20 40 
about. about. 
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TABLE I. 


Average net Total 
cost per ton 
in respect 
of transport 
on 


the railway. 


Average net 
cost per ton in 1922 
in respect for 


of handling. 
of fuel. 


Frances. 


8.80 


Frances. 


2.66 


Tous. 
207 962 
1 061 154 
207 385 
3 700 
22 393 
566 432 


42.00 2.61 263 166 
1 115 324 
40 000 
237 383 
216 626 
426 367 


140 403 


Tons (2). 


282 154.900 


consumption 


each class 


Remarks. 


Quantities in stock at 34st dec. 1921. 


(1) Total consumption of all classes of 
fuel. 
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TABLE I. (Continued). 


, ComPosiTION 3 
(percentages). aa Si 
Sass] ESS 26 Characteristic 
ss ; aa Ca 
ET pas Sea ro) 
oe) = x Ok @ (3) 
PHYSICAL NATURE OF FUEL, = & 3 2 Se e's of 
=I F a a 
5 S a £ eS 2 ae oe? 
2 Bs a 2 vg hate liquid fuel. 
ao) (0) Ss = I o 
w w 2 
is GS} a 
= & 


Alsace-Lorrai 


| | | 


Variable. 


Variable. 


Eastern Railw 


42 to 15 
(BONS: Sy 5 Soe Re EE esa Or Gulai oma. 


Midi Railv 


CardigwWarpers s,s. = van Se eee ems : 28.54 62 15 9.31 2.28 7 360 501) 
Cardiff rough 50 °/, large... 2. ..... 21.66 68.63 9.71 1.89 7 480 
Durham roushew-easen.,.<. 2 nee 27.87 64.35 7.78 1.78 7550 
Rubrsrouch. See ucereeet us. >: Lee 28.60 61.20 40.20 2.80 7 250 
Swansea briquettes epemaewra. cles. .te : 17.00 73.29 9.74 » athe) 7500 
| G@obblesi a. cso 27.20 61.10 44.70 ih 8s) 7 200 
toe Sone Oe Ste Ge ake LAS 27.00 62.50 10.50 2.02 73410 
| Slack yameciconcn es 26.85 63.03 10.42 2.13 7 350 
Small Seer ie me 26.02 60.47 13.84 2 94 6 980 


Briqugties Sipe i a. = ah yteee Ghee ene 18 to 22 os 8 to 10 4 ae 
Sereenede. sicayea tof. aust eos ae 17 to 35 is 5 to8 sas a6 
ROUSE Ren tgs: Each ac eoueneeseimchi ie aa aie 10 to 13 nae Seo 
Wiashed sritallSacnu 4. escee Ree eect 2 oe: Ttodt aoe 388 


TaBieE I. (Continued.) 


Net cost per ton ; 
(including Average net Total 


cost of transport, 
handling 
Source. and and preparation) 


cost per ton | Average net | consumption 


in respect | cost per ton in 1922 
of transport | in respect for 


on of handling. each class 
the railway. eRiael: 


Remarks. 


in 1914. 


(pre-war). in 1922. 


Francs. Francs. Francs. Frances. Tons. 


Sarre. 


Lorraine. 18.10 99.09 


MS A5 3.30 288 450.538 
Sarre. 
Lorraine, 
Ruhr. 
Manufactured 
at Kehl 
and Strasburg 
‘om Ruhr slack. 


18.410 O2n oi 13.45 3.07 466 624.474 


24.97 109.69 13.45 3.74 67 374 .680 


ympany (France). 


Francs. Francs. Francs. | Francs. | Francs. | ¥rancs. Taatlor Gur ENG Satious kindatobiualelG 
France. vary considerably. 
Belgium, No limit is stipulated in respect of fixed 
Germany. 25.38 | 105.611 |3.158/9.504| 0.95 | 5.20 | 242678. SS 
England. 
te 396 446 
Holland. 


ympany (France). 


15 676 


In 4914. | In 1922 | In 4914. | In 4922. Total consumption : 624 593 t. 


Franes, Franes, Franes. | Francs. | Francs. | Franes. 


Briquettes...... 142 239 t. 

18.76 105.78 3.01} 6.28] 0.43] 41.40 HOARSONS) were sos, 48 365 t. 

3 Gobble... 14575 t. 

NOUN sy 3 le 0! 6: 331 984 t. 

BNUB ents) lols, |e oe 24 705 t. 

22.28 pets ee 51 899 t. 

30.37 120.40 WATIOUS) ee sins, Wises 10 826 t. 
17.69 941.10 


fn 1914. | Yn 1922. | In £914. | In 1922. Tons. As the railway uses mixed fuel, it is 
170 910 possible for the percentage of volatile 


/I—19 


TaBLeE I.. (Continued ) 
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Composi rion < 
(percentages). ‘oes e 
: Sys = ¢ | Characteristics 
8 g pa: ales 
PurysicaL NATURE OF FUEL. = s 3 as Bs Fs Fa of 
5 E - 3 Sere eee 
= = 4 2 See liquid fuel. 
& B = 3 
S S = 
Midi Railway Compar 
ani Briquettes ... . . 32.10 | 56.72 | 41.42 | 2.00 7 150 
Slack Sion, aoc 34.04 57 36 11.60 4.30 6 940 
can ee ! Briquettes .....{ 17.83 | 70.67 | 44.50 | 2.00 7370 
Slack dea tt oe ee 16.19 70.29 43.52 3.30 7100 
eee } Briquetles .... 22.52 | 64.58 | 12.90 | 2.00 7180 
Slack irtmnaa cee ee 20.80 66.32 42.83 5.00 6 960 
Paris-Orlear 
Siete. eee ce ae ee 14 to 36 | 50t0 78 | 8 to 21 ed 
! | 
Average size,Or TOURN 9. <<: ciiciicglon = ese 8 to 35 | 48 to 86 | 6 to 16 } eres 
{ 
OO ae eS Pe. 16 to 36 | 54 to 79 | 4 t0 20 | OsaaT. 
| | 
Griqucltan ciath ake ee . | 46 to 34 | 461076 | 7t0 19 oo | 
| | 
Paris-Lyons-Medite1 
Briquetes Bsers sical. <6,“ oc apo | 22.50 67.50 40.00 1.50 | 7 852 | 
Screened 32.90 0ys5. eae ke ano ae 36.00 57.50 6.50 0.50 7703 
20 00 712.50 7.50 0.50 8 095 
28.50. 59.00 10) 2.00 7588 
ROU BD ee: Pat oy o's ae oe te 
26.00 63.50 10.50 2.00 7781 
Washed ‘small ptateen:: 5. sn, Go ote ee 21.50 67.50 11.00 6.00 T7714 a? 
36.00 53.50 40.50 4.50 T 267 eas 
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ee eee aay: 


Net cost per ton 


oe Average net Total 
Sead Meibee cost per ton | Average net consumption 
Source. aad preparation) gs ela Soe A Nie rate Remarks 
Z of transport | in respect for 
ao on of handling. each class 
oe in (922. | the railway. of fuel. 
ance) (Continued.) 
Francs. Francs. 


Me 108.86 
22.42 98 . 60 
24.90 108.70 
16.73 78.60 
24.90 108.70 
16.73 78.60 


23.57 103.28 


Average cost.|Average cost. 


lway- Company. 


Francs. Francs. In 1914. | In 1922. Tons. 
Francs. | Frans. 


22.563 100.843 1.155 | 4.058 296 400 
394 500 
333 400 


357 400 


4 378 700 


ean Company. 


Francs. Francs. Francs. Francs. Tons. 


French. 35.00 143.00 9.60 4.55 421 600 The percentages of volatile matter fixed 


carbon and ash refer to dry coal. 


Sarre. 35.00 124.00 9.60 4.55 470 230 Evaporation tests have not been carried 
English. out. 
' Ruhr: : 
; 27.C0 116.00 9.60 4.55 625 730 The rough coal consumed in 1914 was 
English grouped with small coal for book- 
id American. keeping purposes. 
French. 27.00 96.00 9.60 4.55 865 520 
Sarre. 
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TaBLe I. (Continued.) 
ComposiTION < 
(percentages). Se o 
— = 5 * 4s 
= Syo =a 3 Characteristi 
iS ; 2S 7 CE 
s = OS o 2 
PHYSICAL NATURE OF FUEL. = is g 2 QF Ears of 
S E re 2 SES | 8 5 
2 r a Z Ree AS Me se liquid fuel 
= = < a SS a KS iquid fuel. 
& 4 2 3 
= a 
& & 


Chalosse and Bé:z 


(See Midi Railway Company). 


Railways of 1 


Landes Lo 


English rough and large coal. ...... 


Rithreroushy pot onscces one ig ae 


Railways of | 


Briquettes”ir2..0.+< & os ous ee 16 to 20 | 68to 69 | 12to13 | O.5tof 0.070 7500 
Alger 
Briquettes: .'.. ves 3 veg ks aera 15.66 12.01 10.34 7 150 7 525 Not used. 
22.22 | 66.45 9.44 6925 | 6850 Not used. 


Goal v(rough), .#”.y..tiacihy A eocateenia concen 


6 500 6 275 Not used. 


Kenadza«coaliance sic a: 6 nue ee ; 27.70 63.05 7.45 


Wwiashedi small os cc, olen eee eae | 45toi7 | 69to70 | 18 to 44 1 to 2 7 0.070 7500 


a a 


Net cost per ton 
(including 
cost of transport, 
handling 


Source. and preparation) 


in 1944 
(pre-war). 


im Tramways. 


in 1922. 


Frances, 
| 30.00 | 


n Département. 


Francs. 


105.00 


Francs. raped: 
Albi. 27.00 . 
Carmaux. 27.50 422.24 
Albi. 31.00 bcc 
Carmaux. 31.50 129.94 
Taissessac. 32.00 421.81 
ways. 
Total cost 
(excluding transport). 
Francs. 
England. 394 700 
yermany. 98 700 


ern Pyrenees. 


Average cost. 


Francs. Francs. 
raissessac. 30.00 413.00 
mines 
ways. 
Francs. Francs. 
England. 40.87 194.79 
Not ! 
England. jus, vow 235.83 
; Mine 
Algeria. not worka | 186.96 
before 1914 
| 


i 
2 
; 
H 


Average net 
cost per ton 
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Average net 


in respect | cost per ton 
of transport | in respect 
on 


the railway. 


of handling. 


Francs. 


4.00 3.00 


Francs. | 


Frances. 


Francs. 


7.95 


Francs, 
2.80 
2.80 


Francs. 


0.90 


0.85 


0.85 


i 


Total 
consumption 
in 1922 
for 
each class 
of fuel. 


Tons. 


2 344 


Tons. 
44134 
4 466 

478 


Tons, 


4 109 
4 165 


Tons. 


1 074 
267 


Tons, 


87 618.739 


TABLE I. (Continued.) 


Remarks. 


| Cardiff rough. 


28 361.790 | This coal was bought during the second 


6 218.000 


122 198.529 


half of 1921. 


| Average cost: 203.94 francs. 
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TaBLE I. (Continued.) 
Composition = 
(percentages). ae Ss 
= ; == $ g ¢ = § | Characterist 
2 = Se & Sus 
PHYSICAL NATURE OF FUEL. = & g Ee Ore Pir} of 
5 5 4 sd ee yi 
a < 3 ae a0 liquid fue! 
= g Si Bape : 
at a 
& & 
Tunisian Rai 
SOG GIG Geoad teb td- od 5 pO GO" 45 to17 | 68.5to71  10.5to12| 4 to 4.5 7.57 7 185 
w 
Cardifi darge: .08- <2 Seo eae oo ee eee 13.5 to18| 76 to 82 | 2.5t05.5 |0.75 to 1.2 be ee 5 
Canditt rough se we ioe sn aeons ee hn arene 
Specific gray 
0.946 to 0.9 
Flash point: & 
Barbey fluid: 
Mazoutin ss, "a cot ats oie ire alc aaa pees at 35° = 22 
al DUO =——"pe 
jat 100°= 460 
Percentage o! 
phur : 3to3.t 
Franco-Ethioy 
Large Carrdiff briquettes ......... 17.00 7.50 10.00 6.74 7 600 
Mumosawood. seine, « 72: sitet eins mtiel eles 
General Administration of Railways and Public Wo 
Briquottes.: 0)... ic.4.0 ase ee 14.55 76.01 7.57 4.87 7.659 8 267 
BeshisCOal ame cae cutee. a. 5c See 13.37 81.83 3.77 1.03 6.403 8 572 
General Administration of Railways and Public Wo 
1 GKG sey ROMA RIAD, ooo Succ a a 6S Ae 10.50 4.00 7.45 7 000 
Rich Coal... se 6, oh ae ere 12.50 80.00 4.00 3.00 §.35 8 400 
Compact coals). 5.5 < 3a <a een 16.00 76.00 3.50 3.50 7.60 8 165 
33.00 35.00 16.00 13.00 3.60 4 200 
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TaBie I. (Continued.\ 


LL a SS 


Net cost per ton 


(ineluding Average net Total 
cost of transport, cost per ton | 4verage net | oonsumstion 
handling : ee rs ie 
Source. and preparation) peep coe ae ae a Remarks 
of transport | in respect for : 
on of handling. each class 
in 1914 , ie the railwa f fuel. 

G@hessarin emer: J: pe gue 
SSS SSS SSS SSS 
ompany. 

Francs. Francs Francs Francs Tons 
Manufactured 
at Bizerta from e 
Cardiff coal. i 37.304 116.737 rach 2.15 59 474.945 
England, 38.043 — 2 Bi re 
England. 126.288 7a hl 2.15 317.253 | Trial made in 1922. 
ee 438.927 2.74 2.15 68.100 | The use of this fuel had scarcely begun 
zs : | in 1922, 
tailway. 
Frances. Frances. Francs. Francs. Kilograms. 
Various 52.00 250.00 40.05 pert.km. 2.00 3 781 350 
Local. 15.00 40.00 {0.05 pert.km. 0.90 4127150 { 4 cubic metre of wood equals 200 kgr. 
of briquettes. 
—- Damascus-Hamah Railway and Extensions. 
Francs. Franes, Francs. Francs. Tons. 
Cardiff. 44.34 199.50 16.00 4.50 14 888.5(0 | 46 °/, of best coal and 17 °/o of bri- 
(narrow gauge) quettes consumed during the year have 
Cardiff. 85.42 146 80 2.34 4.50 5 262.500 been carried over the line. 
Fs (standard gauge) 
myrna-CGassaha Railway and Extension. 
OF iP? PR, Pe Kilograms. 
Heraclea. 169.10 4 693 10.9 402.5 3277300 | P..o. Sh alias -or (colt paves Hs 
3 t as abou 
Cardiff. 248.10 1842 27.3 102.5 ee > 5 tothe trig 
Pocahontas aoe 2 232 19.3 4102.5 358 090 | P. = Paper-piastre ; the rate of exchange 
(America). at present is about 10 P. to the franc 
Soma 870 18.9 22.5 214 600 
(Anatolia). 


1838 
IV-A—138 


TaBLE I (Continued.) 


Composi1I0n < | 
(percentages). & 2 s 
SSS eee = ¢ | Characteristics 
3 e y= an 
= ore 
PurysicaAL NATURE OF FUEL. = 2 3 28h es of 
Sa Ea C FI 
: a < = eeo | € x ane . 
= rg < a = ad S liquid fuel. 
= 
is i 2 5 
S ze & 
Ss ea 


French Railway 


7700to | Grand’Combe 


Briquettes (agglomerates) ........ ‘ ae 


Briquettes! pnt aes 4 ses Aree, oe 7 900 Anzin, 


Crown. 


Dahomey East 


7 800 
IBEAGUGLLCS) voncues ce co fe as ok 5S) eas Seger 17/418 9 to 10 1.00 7 900 
20.00 8 to9 | 
Kayes-Nige! 
BSTIGUCbbeS ce chia, cwinivs). <o4 Gs 30) ee | ate 
WHiOOG SY <tr eette de a  o eaeh e ae | 
Konakry-Niger 


Briquettes (agglomerates). ......... 17/418 seh > 9.00 1 1/2 ees 7 700 to 


Italian State 


Cardiff. coal\s:..4) ei cee eee Seem 14 to 18 | 70 to 76 5.00 1.00 {7.8 to8.0} 8100 
iNewporticoal .)\. 2 '.. ¢ cane ee 22 to 28 | 70 to 64 7.00 14.00 7.6 to 7.8} 7800 
German' coal aw oy... 2). eee 22.00 70.00 7.00 1.00 |7.7to 7.9} 7900 
Briquettessn sae: . <a 4 6c eee 17.00 74.00 11.00 4.00 {7.5to7.7| 7600 


Witte : O2pe eee oe ie ae ee 24.00 63.00 41.50 | 4.50 [7.4 107.6} 7500 
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TaBLE I. (Continued.) 
Net cost per ton 
(including Average net Total 
f transport, Average net : 
ce hehdlsne P cost per ton g consumption 
Source. and and preparation) ey oe a es Remarks. 
of transport in respect for 
ee of handling, | ¢ach class 
(ore inti | soos, in 1922. | the railway. of fuel. 
ompany of Dahomey. 
Francs. Francs. Tons. 
B 230 | Freightage 60.00 | 20.00 720 
es ae Freightage 60.00 20.00 720 Friability > 60. 
n Railway. 
Francs. Frances, Francs. Tons. 
Cardiff. 65.00 240.00 j ack 20.00: 97.500 
ilway. 
Francs. Francs, Tons. 
119.18 468.36 ee st 1 764 
4.16 10.00 ask = 8 000 
per ton. 
ilway. 
Francs. Francs, Tons. 
60.00 570.00 Ap vie 192 
Guinea. eee 2 6.00 (4) 20D aoe 22.179 
(4) Cost of transport, handling and pre- 
paration excluded. 
ilways. 
| Lire. Lire. Lire. Lire. | Tons. 
Cardiff. 590 000 
Newport. 32.00 190.00, 0.07 2 400 000 
ceemeny! i per lon-km. | per ton-km. 700 000 
(4) ) Part of the briquettes are purchased 
{ » 32.00 235.00 0.07 Sb 800 000 ae ae and part are manufactured in 
(*) j per ton-km. Italy. 
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TABLE I. (Continued). 


A I ESS SSE SSS 


Composi1IoNn = 
(percentages). Rly: S 
SIs Se = ¢ | Characteristic 
3 ¢ oe § ae 
PrysicaL NATURE OF FUEL. = 8 3 vex he of 
: : F €) page dca 
) 9 n 2) Set oret hel cutee 
as) a 3 ee EI liquid fuel. 
2 g = Ficstieee 
GS 2 = 
a a a 
Reggio-Emi! 
FAMED TACI CG ireads, erwalacs hos (hsvglne aceasta eae | 20.00 | 80.00 | 6.00 | OU) 8.00 | 8 000 | 
Railways of the Japane 
MCh aco alt jis esl ooo ty Oe ete eee a ; 40.07 | 30.29 26.10 3.59 ae 5 399 
Biurakawacodln, Ac. 46 i. ceeksaneeeee 34.32 30.75 24.45 410.78 sos 4.927 
NaIzOnCOalh sia: 58 Osher hese bie ee 37.74 30.90 23.55 7.81 ‘ie 5 O72 
Hirayamana-Roman coal... ........ 31.38 46.26 20.67 1.69 dais 6 154 
Keishinia: Coals sac8ee oo, palaces oe 35.89 52.16 10.66 4.29 ae 7122 
Moikuoka coal... st canon 1p cetera ee ees 38.50 46.46 13.03 2.03 Bid 7 186 
Smbariedoal.s 0). amacrine ae 39.36 | 50.45 8.87 4.32 ag 7610 
Mintas coal! <5 \2\ciietens & so NG oe aed oe ee 44.48 46.56 8.89 3.07 ue 7 098 
BOVE ONE CIC See ne 4 Goo 6 GF 35.23 50.73 11.81 2.18 00 7 096 
Piince-He1 
COaIS cig ee atie oy 6 Oe ee ee ee Type IV, Belgian State, half-rich, 0/80 . 
Briguettes 2 es sl ae) eel os Type VI, Belgian State. ........ : 
Norwegian St: 
Durham: coal.) Gace. (ace meet tee eee 31.60 60.10 6.30 2.00 ee 7 463 
Yorkshire Association best coal. ..... 35.00 57.90 4.00 2.80 sie 7 459 ug aM 
Northumberland coal... . cena ele 31.40 58.40 3.50 6.70 see 6 903 
GarduhNiZong ees Le Se ee en 44.40 81.60 6.50 0.80 nat 7 850 
Spitzbergen‘coal'te., (suru. «sus: Gnome 36.50 56.20 490 2.40 ae 7 435 
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Taste I. (Continued). 


Net cost per ton 


(including Average net Total 
cost pene cost per ton Average nel consumption 
Source. aad preparation) As ae oe aes Ey eee Remarks 
of transport | in respect for : 
in 1914 ; the ee ae at 
(pre-war). |- 32 1922. i | : 


Lire. Lire. Lire. Tons. 
90.00 | 250.00 | <a | 15.00 | 2 000 | 


Imperial Government. 


Tons. 
Japan. a ass sit ere 96 511 
Ditto. aie <3 aE ane 52 083 
~ Ditto. Res he aR ns 46 514 
Kyushyu. Rai site Bue rs 84 393 
Ditto. am te ase ask 51 185 
Ditto. ies dae ane wea 59 940 
Hokkaido. a5 ae = ae 320 010 
Ditto. ae Sas re 506 73 899 
Ditto. es oe oak as 63 993 
‘Railways and Mines. 
Francs. Francs. Tons. 
Belgian. 26.40 Onodl ea sais 46 870 The average costs quoted do not include 
Ditto. 28.03 | 106.47 2 ae 4 804 bhacostve® hoagling. 
Railways. 
| Crowns. Crowns. Crowns, Tous. 


20.00 47.45 5.00 eat 183 500 
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TABLE I. (Continued.) 
CoMPosiTION a 
(percentages). 5 2 Oe 
5 ===] JS s . 3 8 Characteristics 
o aH 
PHYSICAL NATURE OF FUEL. = § g oe Ss « | gg aii 
|) steele soem! Soa) es ee es 
2 4 x s72 | = | liquid fuel. 
= z S es 
Ss oe = 
Dutch 
CONG Bake oe eR eae 24.00 69.00 6.00 4.00 7 900 
Briquettes. ste heer a cinco ae 16.00 75.50 7.50 1.00 7 800 
Con 5 C2 Serre err Pari Oem Sn oe 25.00 68.00 5.00 2.00 7 750 
Dutch East 
Ombiling2.. pare 34.00 56.00 2.00 8.00 7 200 
ae i Poeloe Lacet. 2 4 ak 39.00 | 48.00 7.50 5.50 6 800 
Goalie steht 
“vais Boekitasen . 40.00 | 44.00 | 0.50 | 45.00 6 400 
Kioetoeieys a. 4 ae cake 35.00 55.00 2.00 10.00 7 300 
HIRE W OGG! 2 ok rade, o haying oe a Meads Modena oie 
Swedish State 
Dumbaminicballas <0 saeon ecicto a. ike eae ate 32.40 56.50 8.90 2.20 7 300 
Northumberland coals". 68. < <p alsin 31.90 52.00 8.40 7.70 6 650 
SCoulsnicoal 7. 3.7. tut Hoare vero eae ee 32.70 48.90 7.60 10.80 6 270 
Hairmont coal, —.,. an see ere Sack eee 38.30 54.90 8.00 1,80 7400 
Smredish. coal © 2 Jg.2.)¥cagit be eee ere 29.00 40.60 16.40 14.30 5 000 
Spilzbergenucodlecrat.<. 4s <i) soe) umes 26.70 59.70 10.20 3.40 7.050 
| 
Railways of the 
Lignite of inferior quality ........ - 15.25 24h 25. io 10.38 38.62 5.03 3 163 
Goodiqualityslignite:..-.. 9. 2) seme 19.52 67.54 Rad 10.56 10.46 6 589 
Goaliol inferroriquality,. ~ 03 ¢ <4 seeene 14.93 51.59 34.67 1.76 7.68 4 836 oes 
i Goodiiquality coal caus eeu miss son eae 43.95 TW1.41 7.65 6.99 40.74 6 764 


1843 
1V-A—143 


TABLE I. ((ontinued.) 


a 


Net cost per ton 


(including Average net Total 
cost - ae cost per ton | Average net | oon umption 
andling : i i 
Source. and preparation) eeprom hoes Doe? gu ene Remarks 
of transport | in respect for isn 
on of handling each class 
‘in 1914 : the railway. ; of fuel. 
(pre-war), | im 1922. 7 
Railways. 
Florins, Florins. Tons. 
' Holland. 8.00 19.70 764 000 In this total is included a certain quan- 
tity of English coal, several thousand 
Holland. tons of which have been bought from 
Germany. time to time. 
ndian Railways. 
Florins. Florins. | Florins. Florins. Tons. 
Sumatra. 13.33 32.41° 140 320 
Borneo. 11.83 33.46 79 992 
: 2.40 1.94 es 
Sumatra. 37.26 43 577 
Borneo. = 37.74 87 610 
Java, 5.69 14.08 | 2.85 1.36 31 284 
\ailways. 
In 1923. Tons. | 
England, . 62 900 
Price ec. 7. f. at Swedish port. 
England. 140 300 27/10 4/2 — 44/4. 
Scotland. ae 99 700 
United States § 8.75 to 42 400 
of America. 10.00 
tee 94 000 The prices are calculated on the basis of 
70.000 the price of foreign fuel. 
| 
izechoslovakian Republic. 
Czechoslovak. }Czechoslovak , Tons. 
be oraki Crowns Crowns | 
zzechosiovakla. ) = from ft t is calculated 
a 443.2 3 3641 925 | The cost of transpor 
Czechoslovakia. } 3 to 10.70 <tr 3 according to the railway rates, the 
mines being connected with the rail- 
Czechoslovakia. from 309.64 1 440 500 ‘athe 
Czechoslovakia, Hone 17.19} i 
| 
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TABLE II. 
a 3 al 3. é K d 
Lesignation of the class of loco- & oo, = pe cas 2 2 oD Consumptio 
motire according to the cors- Types o¢ oe eI 5 a= ice ee & 2 
umplion per square metre of Ba | F2S45 Ee ZozRe Oe 5 as 
grate area per hor : See | Pere aiCiee Saag ESSes 35 ans 
helen eas of lle] s2igh | 232 | sfsse | oS |2se] per tom 
cee oe Terre a aiud GU kr, = S Pees a. Be 235 22 “B/E x= kilometre. 
= = — 20 and 4L0kgr. A ; a= Sans 3 ha Scales BS 
i = — below 200 Wee Ee firebox. = 2. = A on a5 z a zS 
E = Other types. = as a 6 a > Weight. Cost 
Belgian Stat 
Kilom, *(1) 
oh ee Ce OE eA Se Ee Various. | 1 378 | 31 667 357 | 1 7412 695 500 | 120 
(Cops RP ease era Oe. Ditto. 1 988 | 35 340 519 | 5 277 165 Ener 300 80 
ID seis oP eae esas Pe Belpaire. | 1 364 | 19 790 258 | 9 703 594 i 150 50 
South Manchuri 
Per short ton mile. 
Miles. Lb. Yen. 
f A620. ees Wagon narrow Sais iets 
« Switcher » { 2-6-4. ...... Ditto. 1 238 536 nh o 
0-8-0. Wagon Wide. y: ee 
« Inspection » 2-2-4....... Ditto. 3 159 a a s a ots 
Peptic ey SO lees od Wagon narrow 955 eg | © 0.4145 | 0.00075 
ee | Soke oa Ditto. 295 523 52 | 3 | 0-145 | 0.0008: 
ae Ditto. 1 167 194 Se g 0.424 | 0.00054 
« Consolidation » 2-8-0 | 2 Wagon Wide. 516 666 E 4 © 0.091 | 0.00052 
3-4 . . | Belpaire narrow. 1 528 514 Ae i= 0.094 | 0.00052 
— 58-0) goer sees Wagou narrow 217 974 6% S 0.088 | 0.00048 
me Mikadoi82-8-Osie vhs oa cee Wagon Wide. 725 167 ae lees 0.084 | 0.00046 
« Decapod » 2-40-0........ Wagon narrow 1 339 476 a8 3 0.492 | 0.00056 
A AIN@MI CAN > gepenasears uw et Ditto. 86 364 3 S =a 0.2384 | 0.0042§ 
Aree Ditto. 830 422 B = 0.455 | 0.00085 
“ion Wheeler'»'4-6-0 2... . | Belpaire narrow. 417 830 == = 0.475 | 0.00096 
REE ae coe aS Wagon Wide. 293 086 ¥ 0.176 | 0.0009€ 
« Pacific ? 2 iste dene Nobis dl es Ditto. 246 294 0.418 | 0.00065 
Deak tet Saas Ditto. 587 166 0.445 | 0.00064 
Danish Stat 
B Mm. Cm. 
The consumption per square 
metre of grate area does not as 7702 100 300 to/8to10} 0 65 0.26 
arule exceed 400 kgr. per hour. 500 
Railways c 
|Kilometres | Cm. Mm. I Ker. Frances, 
Type S12-Si 42g eeeemeene Belpaire. 47 The Screened and 
B S10-G8-G40-G12-G14 . | Crampton. | 651 available rough coal. |20t030/80t0410 
S5-S9-P7-G41-T17 . Belpaire. 280 | Statistics do Ditto. 201030/80t010) 
S3-S7-P2-P3-P6-P8 . . not permit Ditto. 20 1030)80to10 es 
Type < G1.G2.G3-G4-65-G7. | ( Granmmton, | are | ot azery (0498510) Ditto. _ f20to30}80t010/ 9 03 | >-40 
T9-TA1-T12-T13-T14 ee to this Ditto, — |20t030|80to10 
T16-T18-T31-T37. . . question. Ditto. 20 to30/80to10 
Type Dr, T3:T4T 5) sey ae | Crampton. 84 Ditto. — |20 to 30/80t010 
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TABLE II. 
net cost (including cost of transport and handling) in 1922 23 z 2 es 
ee eo | Bes 
= Ores os SS c 
ay a2 w 5 5 
per virtual per per locomotive- per = a 5 Bee B Remarks. 
DE ee 
m-kilometre | train-kilometre. kilometre. shunting hour. |. 2 - 2 = oy S 
See Sapaierans ae a pe less 
eight. | Cost. Weight. Cost. | Weight. | Cost. |Weight|] Cost. oe my 3 ae) = 
lways. 
| Kgr. Francs. Ker. Francs. 
(1) The journeys cluded Tee 
co ar ls } 
| 21.58 | 2.04 | 84.24] 7 48 0 bi coin Sesciea aleg ase 
column. 
lway Company. 
Per engine mile, Shor ton. 
‘Lb. Yen, 
77.30 | 0.426 48 824 
28.7 | 0.458 Ne 
102.8 0.565 
445.7 0.802 
103.2 0.609 
413.8 0.566 
413.8 0.626 
95.3 0.525 
44759 0.649 
417.9 0.649 
52.3 0.288 
154.2 0.847 
78.3 0.481 
719.5 0.437 
59.6 0.328 
55.0 0.325 
ilways. 
ore. ore 
12.6 50.4 65.0 260 
;ace-Lorraine. 
Ker. Francs Kgr. Frances. Ker. Francs, 
per hour. 5 or 6 times 
per Nadee 
Ea molives 
wilh 
24.4 2.30 Dane 2.414 120 44..06 ate Separate 
tender. 
8 to 10 times 
for tank- 


engines. 
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TaBLeE II. (Continued.) 
ae lhe ; ne é : 

Designation of the class of loco- le 2 o q yas as onions 4 
motive according to the consumpt- yi ss & Boe Wass. & 525 pg 8&8 z mL - 2 
ion per square metre of grute| 3 Se g 23 ag ENTEs 8 Paee| eects a z 
area per hour : fe 2a soe ss See et len Bees3 oo | 8 

a 33 Pie aa 4 2 Paucar pate she s og £ 

A = Consumption exceeding 600 kgr. eo ge: a2 3 ‘= 3 OgFS— SEo6 Bart os Sa fc 
= — between 40 and 600 kgr. ® aa 242 4S Sica BS 5 S25 3° Eh 
= at — 20aud4oongr. | | 78. | €3° | 2m @ nes Foye a3 3 < 2 

D= — below 2C0 kgr. a Eo @ 3 5 pias 2s a3 A s. 

E = Other types. &* 2 a s2 3) = 

() (2) (8) (4) 6) ) 7 (8 (9) ( 
Eastern Railw 
Explanation. 
R. = Route 
GC b & Ker. G. = Station d 
Series VI (tank-engines),...... oe A | 23.667 yi) 18 49 234 32h. 30 m. Mixture C. 
0-3-0 G. 282 47.60 km. 
SerleseAk LL We tahwyhs, Giicpee eats as as ae B_ | 16.742 le eR 4 253 47h. 40 
1-3 +. 3-0 
SETS? Witetaeweuke eyo tet SNe eae ae B_ | 16.627 3. | GE 6 280 998h.40 | Mixture C. 
0-3-0 
Series VI (tank engines), ...... wit B_ | 46.242 1 |G. 7532 4477h. 20 | Mixture C. 
0-3-0 
Series; ViIls ena <. ose tee eRe ee B | 46.196] 410 |G. 205787] 30886h.10 | Mixture C. 
0-3-0 
Dries) lise ite. opcck shes Cas earn: ace A | 45.534 4 |R. 18466 4h.10 | Mixture B. 
4-2-0 G. 1910 295 km. 00 
Series VIII (tank engines). ..... es Be Woesom {anaes 5 183 808h.10 | Mixture B. 
1-3-0 
Series. VI. . Seo tee ee ba: B | 45.053] 19 |R. 151665| 3028h.40 | Mixture B. 
0-3-0 G. 53407] 8374km. 20 | Mixture C. 
Serico Wl tne arn sg eae is B | 44.566) “5: HiRes ete 304h.30 | Mixture B. 
0-3-0 G. 8 986 2km.00 | Mixture C. 
Series 1X (« Mallet » locomotives). . ar B_ | 13.832 8 |R. © -438°700 782h.410 | Mixture B. 
0-2 + 2.0 G. 414050) 1706km.CO | Mixture C. 
Series Ill... : eae ee eee Ac A |A2-981 23.|R. 198.943 4 286h.00 | Mixture B. 
4-2-4 : G. 78403] 10892km.50 | Mixture C. 
Series XIII (tank engines) ..... B) i425.804. 2 | Re 410-280 20h. 40 | Mixture B. 
1-5-4 
Series 1X Se, Gs cts see Cc | 12.600] 44 493 058 9864h. 30 | Mixture B. at : 


92 287 | 15245 km.40 | Mixture C. 


= 
fe 
oS 
Db 
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TaBe II. (Continued.) 


3 2 . 
Consumption and net cost g gs Bon 
(including cost of transport and handling) in 1922. Be ined hee 
Se Ss Q 2 5°04 
5 are $ Shes 
= nos 
2OOd ei) 
t i : per ; En eet SoS Remarks 
per ton- per virtual per train- loaomatives (Wee? shunting 28 Eee So, ; 
ilometre. |ton-kilometre. | kilometre. kilometre. hour. Bo 2. | SSg 
mone | 883 
- © 7 8 eel) 
ight| Cost. | Weight| Cost. | Weight} Cost. | Weight] Cost. | Weight] Cost. = 2) 
Lyf (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) 
ympany. 
sr. é é Ker. é Ker. é Ker. e Tons. T a) The figures placed under the desi- 
enaire es the series of locomo- 
lives in ters 
Vo Seen ae 22.908 PIRONOReoe Ba cael ecwa LP £049,740 te QUTRDAS BT eee 
independent leading bogies 
137.02 6 440 Eee 
2) the number of coupled axles 
) } ’ 
203} .. che see) (4D eL9} eas. O8kG201% oa: ae 5 270 580 es Zicindependent, trailing’ bogies 
or axles. 
= b) See table 3 (column 2), 
: “ a : ae obe a 95.69 400 240 Es 
c) The statistics kept by the railway 
do not enable us to determine 
E exactly the howrly consumption ; 
7 , Lar a . fs 144,72 439 460 a we calculate the consumption per 
kilometre. 
We have, however, indicated for 
each series of locomotives the 
‘ ; be oe ae ; . 1413.36 3.832 944 e category in which it should appa- 
rently appear according to the 
approximate hourly consumption 
p d) We have indicated in this column 
esl A eo; oO es. 1) 1GsadO), © 20s te tee 301 110 20 the mixture of fuel ordinarily 
O12 36 680 used for a particular series of 
locomotives. 
~ uae fe 5 = ee ane ar 151.74 F 425 760 e) The company does not calculate 
the average net cost of each mix- 
ture of fuel, but the avelaes net 
cost of all the different kinds of 
[27 we 2 roe Ulva ecae! Br aae ke) oe nee Fee 2 625 380 fuel used. For the financial year 
NPBA (2 4 060 880 1922 this net cost was 105 fr. 64 c. 
per ton loaded on the tender. 
(ayn Ren ten ee: ae, 1495330)... 16.090 : 64 520 f) If the desired information refers 
485 375 to the firing of fuel into the fire- 
box (which varies greatly accord- 
ing to the type of locomotive and 
19555 | ear 5 Mn teosoosl! ess, Neveddo %: 4 320 200 a the nature of the train pulled), 
the company has no statistics to 
191.94 345 730 evable it to reply. 
If it refers to the frequency of load- 
ZO) 0. Radiess 147,490... AGKOLOL» wv. tl ienvcae UA 31944510 . | ing fuel on the tender, locomo- 
5 tives are supposed in principle to 
107.24 1 292 065 take in a complete supply each 
ce 7 time they return to thejr depot, 
OO as atti weed [Od AOT IE css al BQROO0| — vas 366 Se 407 590 ‘ 
Fe a ae een She O4 Ol amen MC SEGDO|) © 9. Nez are 13 977 261 . 
135.47 2 077 220 


VI—20 
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TABLE II. (Continued.) 


a | £ 0 oA =) 2 
Designation of the class of loco- es ® o 4 oa Sx aed % 
motive according tothe consumpt-| 4 ss Eg - ) eee Slee g Es g ae re a 
ion per square metre of grate} 3 Se Hes g a BR SEs ge eee] See = z 
area per hour : s ae Boe Sil oo StS we EESB2 mo | &§ 
Be 38 mas Ss 4a 27 ae a8 = 0 og |e 
A = Consumption exceeding 600 ker. 3 2: z Be yeh one oS See 3 ome © 5 Be ag 
bi _— between 400 and 600 kgr. © Biel sae 5 BESSS As g 3 520 SB 3° : 
C= = — 200and 400 ker. eS g8 =2° i < mee % Pee Ss 38 < z 
D= = below 2C0 ker. I E's g Ee} z SRS os ag A s 
E = Other types. ae 8 a ac 5 = 
(1) (2) (3) (4) (6) 6) (7) (8 (9) 
Eastern Rail 
Explanation ; 
R. = Route. 
Cra b g Ber. G. = Station. ad 
Series IX (« Mallet » locomotives). . i Cc 12.454 4 |R 70 030 4 107.40 Mixture B. 
0-2 + 2-0 G 182 92.20 
SETICE ARs oat. eae eats Nee aoa we C | 12.042 | 173 | R. 1358 329 37 712.40 Mixture B. 
0-4-0 G. 1220031 | 480 708.00 Mixture C. 
Series XI (tank engines). ...... B06 Ci edO5 2 26 |) R: 397-954 9 232.00 Mixture B. 
4-4-4 G 17 244 2 233.00 
DeriessX LL) -2, ek eeeee eee ioe B | 441.904 6 |R 27 312 50.20 Mixture A. 
1-5-0 
Deples UNCP at womcus re ae eM RIaS on Cc | 11.421 3) Geet 058 2 404.10 Mixture B. 
0-4-0 
ISCRIES PX TBI, sora hems s, uae ee ote oe B | 44.384 34 | R: 566 707 43 456.00 Mixture B. 
0-4-0 G. 4542 608.40 
Seriesexil sae sr ate act acter ne ae Jee Ca 142328 6 |G. 4114830 18 237.40 Mixture B. 
0-5-0 é 
Series VII (tank engine). ...... AAG Cc | 10.937 47 |R 499 ie spe 
0-3-0 G. 622415 98 125.40 Mixture C. 
Series VIII (tank-engine)...... se B | 10.935 44 |R. 617893 13 854.00 Mixture B. 
f 1-3-1 G. 91698 12 532.00 Mixture C. 
NetiesmVellmet ViTRDDIS! | re, ce ae “as Cc | 410.448 | 4614 | R- 171783 7 686.40 Mixture B. 
0-3-0 G. 1645 253} 238 264.10 Mixture C. 
Series XE ole eee me ieee ae BPO 22246 | HOS Reseda ae 8 774.40 Mixture A. 
0-4-0 
Series IX (tank engine). ...... ae C | 10.455 90 |R. 244 <e da 
0-4-0 G. 2513901 | 4413 477.10 Mixture C. 
Series XI (tank engine). ...... vel B | 9.500} 110 | R. 2494909 26 711.30 Mixture B. 
G. 248104 33 401.30 


1-4-4 
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TaBLE II. (Continued.) 


Consumption and net cost 
(including cost of transport and handling) in 1922. 


per ton- per virtual 
kilometre. |ton-kilomeire. 


Veight 
(11) 


Cost. 
(14) 


Cost. | Weight 
(12) (13) 


per train- 
kilometre. 


Weight 
(15) 


per 
locomotive- 
kilometre. 


Weight 
(17) 


Cost. 
(18) 


per shunting 
hour. 


Weight 
(19) 


Total weight consumed 
in 1922 
by the whole of the 
locomotives in each class. 


(21) 


= 
Spates 
ao> 

S 
aa 
ane 

=) 

23° 
oe } Remarks. 
S25 
ores 
BSS 
a 

(22) (23) 


a I I SE ES TERS SST 


pmpany (Continued.) 


27.560 


26.807 


41.428 


46.317 


30.732 


20.942 


20.273 


29.467 


24.202 


25.780 


23.120 


29.880 


39.400 


27.200 


19.900 


17.030 


26.780 


22.990 


é 


170.69 
177.85 

82.89 
125.38 


100.08 


140.00 


138.74 


Tons. 


4 805 096 
24 600 


34 407 930 
22 345 163 


11 892 425 
584 870 


1076 250 
505 050 
15 412 940 
124 860 

3 266 890 
5 860 

8 576 996 


12 303 907 
1 830 170 


2925 420 
26 951 324 


37 794 392 
32 960 
58 204 826 


57 365 824 
5 553 870 


f | a,0,e),a)e), f). — Sce page a 


47 
47 
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TABLE II. (Continued). 


Sei 
a gz A De ks = 
° ° > pe} . 
Designation of the class of loco- ge : g § oss wee Bos yo 
motive according to the consumpt- y is Si Syeh 2. 8 2.238 Be & Be a 3s 
° — J a J ~ ~_ 
ton per square metre of grate ae) sg ae 3 aa Pawel ae Eyes goss Be Sa, 
area per hour : E 22 | Boe | $5 g7252 eras Bees. | = eae 
es 4 oO 65. S¢et by = See Oar = AY 
p : : : a 38 ase ais | Bee an SEs Sayse es | a3 
A = Consumption exceeding 600 ker. 5 2 52m Ss Sn Foy Pk ® 225d Ss Be 
ao 33m 6 Boom BE 2A0ng RRS Etsy 
B= — between 400 and 600 kgr. Q a5 Bes = grass Ave 8 S5USe 2 23 
= _— = = £5) an DES f=] = = 124 
i 200and 400ker. | > wo | £2 = # pes 2 §% es 2 s 25 
D= = below 2C0 kgr. ae 2 5 %, SS i = a > 
E = Other types. es 8 aS ) 74 
< 
(1) (2) (3) (4) (5) (6) (7) (8 (9) (10) 


Eastern Railway 


Explanation. 
R. = Route. 


a b G Ker. G. = Station. d 

SEMlCSONs none Gite ime nhs Ute eee is C 9.487 49 |R. 289785 4 623.20 Mixture B. 
0-3-0 G 22 467 3 251.20 

SeTIES Mts, i. whetas = eee ees ; Sh C 9.444 35 | R. 4168 230 5 249.40 Mixture A. 
1-1-0 

Series tile wees nt We ieee a) tones wet tio B 9.374 25 |R. 405 430 3 459.30 Mixture B. 
0-2-4 G. 3 759 578.00 

Serves eM nin. wei wee art ae eee C 9.424 | 210 | R. 4637479] 17971.50 Mixture A. 
4-4-0 G. 39916 5 164.10 

Series VIII (tank-engines)...... C 9.066 35 | R. 861 290 7 081.00 Mixture B. 
0-3-4 G. 7 827 4 276.00 

Serle ssl Vewts ns ce tes sew cre Sitaaeee B 8 860 44 |R. 762 804 4 463.20 Mixture B. 
0-2-4 G. 6 802 940.00 

Nentes ey LID a. oa ein cele ee een ne cise B 8.654 48 | R. 995227} 410507.30 Mixture B. 
4-3-0 Ga 132 ee 00 ee 

SerleseX Ls f spre Perk ects. wl ue sees a C 8.464 | 175 | R. 5 483 866 40 288.10 Mixture A. 
1-4-0) 

Series VIII (tank-engines). .... ; aie B 8.447 50 | R. 485933 3 879.30 Mixture B. 
2.3.0 G. 562633} 89 252.20 

Series XI (tank-engines). ...... one B 8.172 40 |R. 888 404 4 405.40 Mixture B. Sou se 
2.3.9 G. 2 500 231.40 

Series’ VIL scheming ire: cet % ace B 8.131 68 | R. 2.003 629 42 187.20 Mixture B. 
4-3-0 G. 40955 6 150.30 

Series XT. 0s) A ar eee ae wate CG | 7.805 | 4180 | R. 2943384] 16679.30 Mixture B. 
2-3-0 G. 426707} 19 082.50 

Series X le ee. Foal ale wee G 31° 7.765 25 |R. 463 827 1 492.30 Mixture B. ved a 
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TABLE II, (Continued). 


ee 


Consumption and net cost 
(including cost of transport and handling) in 1922. 


_ per ton- per virtual per train- eS sea ye- | Per shunting 


kilometre. |ton-kilometre, | kilometre. kilometre. hour. 


Remarks. 


in 1922 
by the whole of the 


locomotives in each class. 
on the locomotive 
(tender or bunker)? 


Cost. | Weight! Cost. | Weight 
(12) (12) (14) (15) 


Total weight consumed 
How often is coal put 


Cost. | Weight 
(16) (17) 


V eight 
(11) 


Cost. 
(20) (21) (22) (23) 


Cost. | Weight 
(18) (19) 


fompany. (Continued). 


K er. é€ é Ker. e Ker. (Z Ker. é Tons. f a) b) c) d)e) f), see page 
r i 
R063 th sa. ae Sn CO OSO em Ce OO ose ae Arc 74117 280 “ae 
139.54 514 360 
POBT NT ass es a eTOS RIO | wreck = (202740) anne AOE ve 34 741 395 vas 
BAGO: | boss's ae Zee? Ina Oialy easy SING ReEOI| Teas ae 6 195 013 ele 


27.280 134 7419 365 


215.24] 4 327 250 
16.500 pore ce te 442141640 
186.48 239 780 


45.450 44 557 760 


fs | ee ee 163 460 


129.34 77 882 
17.820 ee 1% 731 836 
147.27 3 240 


PE SOHU tos aot ans 429 930 225 


19.090 8 323 842 


127.371 «| 44787360 
BL OOOl cite | cat |) ose 8 P° 48658 220 
166.09 56 430 
BOTAN 1 Bulla, 1465946 


16.750 33 553 563 


423.42| | 816 010 
Reon i at = 120,440 


19.590 57 653 912 


1468.56| 3 028 560 


OOS (+4 rele ess 124.585 2OASLO 5 aes aie 9653) 46 
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TaBLeE II. ‘/Continued.) 


sects oe A 5 
; ° sa 2 v7 he 
Designation of the class of loco- 8 g g 5 oss an aos aes) 
motive according to the consumpt- 2 Sa 1 ok. on S824 Z ae Bee a ye 23 
- tas ‘Sa ear - e : S 
ton per square metre of grate a Se ae 3 | 2 Eeesee haa) Sa ess 2 34. 
area per hour : & 4a So 83 Za222 sai¢ 25253 ss gS 
. fi 39 Bn lear} et eee 2.544 oe rsin 1 a a a Se 
A = Cousumption exceeding 600 kgr. 3 22 a Ze, a 3 one 3m uate: 2 owe 3 Sm Pe 
B= — _ between 400 and 600 ker. 2 ae B26 ae Brass Ex 26 BSUS8 2 a3 
m a= g } = 
C= = — 200and 400 kgr. 2S Ke £2. = H pee Zz RS Sa < 36 
D= _ below 2CQ kgr bo a 3 = Se Or g a] 
. a =) = 
I = Other types. ; Ee 8 a a ee. 5 = 
(1) (2) (3) (4) (5) a) (7) (8 (9) (10) 


Eastern Railwe 


he tiie d 
Ee eens ge G. = Station. 
DELIOSPM LL :o tetladle gats.de tah, teins ee ie C 7.707 9 |R. 3383226) 4 487.40 Mixture A. cies £ 
1-5-0 
Series VIII (locomotives with large 
draivime wheels)” cla 4...) .u.de ss) B 7.664 2 eR. 457786 75.40 Mixture B, 
2-2-4 
Series XD temetes te eine eo naueeiotes B 7.348 | 240 | R. 6003154 30 268.00 Mixture B. 
2.3.0 G. 204140 25 428.20 
Series VIII (locomotives with large 
driving- wheels): ie.) 5 nie mee B 6.976 32 |R. 686244 4 233.50 Mixture B. 
2-2-0 G 5 004 578.30 
Series VIII (locomotives with large 
driying wheels). ..: 0. o)-.B © B 6.923 10 |R. 146064 498.00 Mixture B. 
2-2-4 
SeriesViwsts cosas Gee vs oe ee B 6.678 44 |R. 954047 6 212.40 Mixture B. 
4-2-0 G 330 24.00 
Series Kip nee en. eee B 6.409 | 100 | R. 3367514 5 027.30 Mixture B. 
2-3-0 
Series XI (locomotives with large 
driving wheels). . . . . Fl decee C 6.024 47 |R. 404697 4 319.00 Mixture B. was lean 
2-3-0 , |. 
Series XI (locomotives with large | 
ALVIN AWAeCS) here ol... sk ee oue de C 6.048 3 SIRE SN6Ti598 23.40 Mixture B. APY, oe 
2-3-0 1 sant 
Series VIII (locomotives with large 
driving wheels)"=y jena ye | « Cc 4.845 4 |R. 90632 337.30 Mixture B. 
2-2-4 
Série XI (locomotives with large a hve 
driving wheels)... .....-. C | 4,705 | 180 | R: 7225479] 1593.00 | MixtureA.} ... || %., 
2-3-0 
Series XI (« Pacific » locomotives) .. C 4.149 28 | R. 1424955 70.00 | Mixture A. oe eae 


2-3-4 
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TABLE II. (Continued ) 


z a 
Consumption and net cost Ne Sa Bes ee 
(including cost of transport and handling) in 1922. 2 5 a 338 
So $ 323 
2Oo Og Zac 
be ost aes ak tw Re h 
per ton- per virtual per train- | ),, fs ah e- |pershunting | ce g | 8 2 4 eT 
ometre. |ton-kilometre. | kilometre. kilometre. hour. e s 3 mie 
a 39 
ee SS Be Se een 
ight| Cost. | Weight] Cost. | Weight| Cost. | Weight| Cost. | Weight| Cost. eS AS) 
) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) 


npany (Continued.) 


rr. e e Ker. e Ker. € Ker. e Tons. a Braud! opin Sectpaee =a 
,’ , , ” ” e 4 
Se El eaeeee sm Seoenn| GO 250 | eee. ge S4G00) = 2s ste ss 14556620 | ... 
)9 es one woe) peakesollag WW Bees PAU, Uh mare ae oe 334 290 oe 
3) ae at ee A Oeaee je eeset (1S. OOI) eee as Seo Beidie 400 900 || arene 
: 140.30 4 458 442 
)7 oes see woe (ht. GeO| ow, 1171580)... ae xf 42;063°'730 | 5. 
159.75 116 600 
0: ice oe seat (19.480) ere /48:,760) ... ax oes 2740590 | 
4 nics ae ee LORAOT eee. (49-960) 5: “ia eis 45 229 049 mn 
3 300 
4 a8 ae Pit Ost Ws (162450) oh 38 55 468358 |e 
4 oy Be pete (19 O10 ets ar49S60010 S22 a Be 1966526 | -=-- 
16: ane Ae pease hil sees 140 O00 rea. ae af 145555011 wee 


w 


oO 


= 


iC) 


oo 


co 


oO 


i) 


4740 910 


)66 19.481 19.240 
039 14.927 14.870 107 425 823 
)38 17 574 17.590 25 O87 132 
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1V-A—154 
TaBLE II. (Continued. 
g ae ce E 
Designation of the class of loco= je Bo. Ss) | eta errs ana $u Consum, 
motive according to the cons- Types Su} oFe 8 is B= a w ; 3 33 
umption per square metre of 5 a | Sear | 2ou8 woaHe oe | Seu = 
grate area per hour : 6° | SpE | sase 2528s a= | aos 
of mS | sP8s2 |] .228 | sSuse | Sg | ese per ton- 
A = Consumption exceeding 600 ker. og | ;Ras | S288 oe Pi [slew 
B= — between 400 and 600 kgr. 2° | sae. 8 gage na2 Es a = g m%®° kilometre. 
C= = —  200and 400 ker. frohor ee qas cs BRS Bo 2 om | 38 
D=  —_ delow 200 ker. ; | sa° 5 | 4 3s ze Z 8s 
E = Other types. 5 43 8 paar) 5 eae : 
Pad La = ry = Weight, Co; 
Midi Rail 
1 | | Kilogr. Fra 
Ordinary 
HMOPN AT ERE oA 1s Ova CORE OO firebox with} 544 as 
firebars. 
‘] 5 
Ordinary 0.3074 0. 
firebox with 
HA DONO .0r fae Oeics he ae . § firebars or / 628 ae 
with rocking 
rate. 
g | I 
Paris-Orl 
Kilometres. [Baomees. Kilogr. Fra 
Whole railway. 66 478 000 
including Small, large 
Results sind 02200 ces -aeee eee, se ams 4274 000 $4420 200 and 0.07 0. 
by electric briquettes. 
locomotives, 
| | 
Paris-Lyons-Me 
| Kilometres. | Kilometres. Cm. 
Crampton, 
| Boras 120 874 995/45 147 911) Briquettes, 
J a ee re 2 for the for the screened 
ype : ; aa oe 3437 whole of whole small, ” (80 t050 
round topped the railway. er the rough. 
firebox. 7: 
Shunting engines... ...... Coenen ae ay ae 
Belpaire. 34 a5 ae 
Chalosse and B 
Reece Kilometres. 
Corpetiengines.” .92)-uemmue eens ire. : 
Pp g Helpaife 7 143 384 5 476 Cardiff 0.85 
Superheaterengines....... Belpaire. 2 48 245 rough. 
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TaBLE II. (Continued.) 


oO wR 
2) ~_ 
and net cost (including cost of transport and handling) in 1922 2s 2, 2 = 
2 of |See 
= Tees 2. oF ee 
ones | 58s 
per virtual per per locomotive- per 25 5 sal oe = Ke Remarks. 
ce = ® core! 
ton-kilometre train-kilometre. kilometre. shunting hour. | ¢ ia 2 2 3 a € 
ee = Ze |ERe 
— ON) Cc as 
Weight. | Cost. Weight. Cost. | Weight. | Cost. |Weight| Cost. a Sa S aa ih 
Ce ee cn eS a ee a ee 
Company. 
Kilogr. Francs. Kilogr. Frances. 
23.197 2.39 17.940 4.85 
Railway Company. 
Kilogr. Francs. Kilogr. Frances. | Kgr. | Francs. Tons. 
25.620 2.64 241.140 2.15 400 | 10.21 4 378 700 
| 
ranean Railway Company. 
Kilogr. | Francs. Kilogr. Francs. | Kgr Francs. 
6.284 0.743 | 19.806 | 2.666 
ee ode cu 146.30, 12.24 sas a 
Ted: oe rie 308 w. 484.73) 14.34 ane ney 


Steam Tramways. 


Tons. 


TABLE II. (Continued). 


n 

o 

Designation of the class of loco= 5 
motire according to the cons- Types iS 
umption per square metre of iB 
grate area per hour : f § 

0 ss 

A = Consumption exceeding 600 kgr. wo) 
= — between 400 Bee 600 kgr. B 
— —_ — 200 and 400 kgr. 3 
Da — below 200 kgr. firebox. g 
E = Other types. ie 
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9 a a a RS SSI TTS SSS 


or ee z. So e é 
oC pe 8 32 a oy Consumptio 
non an § om oO a 
A S30 a ts 52 Dn ba . 5.3 
Lh oF ea Shee rs Rs o | 2s 
2) Bes%5 OME a oTSsg I 58 
aes ofoa% Seles DzEko Se | 20 
= = a a cates z oe 
:) Gpkels cage Soa ice ben 
| BS = th sc ees = =85& per ton- 
rt Se one nae s OaZou Sela eS 
S EN © oy Bee o wo a5 453 = 
© | sees! | auge | 88522 | 7B] 38 kilometre. 
; ars especie Sie co) 5 
7 | B2%-2 | musa 5S 3 25 
Zoe 2 Oe Gin ore Se 
Ei ote eat no a Weight. Cost. 


Railways of th 


Kilometres. Hours. Ker. Francs. 
Locomotives of 18 t. weight light. ul 112 000 3 200 Coal and 0.425 0.070 
Locomotives of 22 t. weight light. 7 142 000 1100 | briquettes. 0.285 0.035 
Landes Locz 
Kilometres, 
Locomotives 1 to 12 (Landes): 
grate area Om?84....... 
Locomotives 21 to 24 (Born and 595 650 “re te 
Marensin); grate area1m?. . | | 
Railways of th 
Kilometres. | | Ker. Francs 
4 030 h. Washed 
LOST Chae ard. we ent ety. So er 2 39 763 } or small and 0.290 0.033 
\ 44128 km.| briquettes. 
1193h. | Washed | 
yes ern eee cae i te eee 4 80 913 ! or small and | (0.210 0.024 
5 036 km.| briquettes. 
| | 
Algerian Stat 
Kilometres. |Kilometres, . Ker. (#) Francs 
Coal and | 40 to 
11) YD ea RR aC. Fa mae eC Copper 318 | 9 662 2041 | 769 776 briquettes. |20.cm. 0.099 0.020 


Oo are 
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TaBLe II. (Continued). 


a | 


3 rele 
id net cost (including cost of transport and handling) in 1922 E a = a 2 os 
2 9°) 238 
Wests S| Ses 
; : ehecag | 2g8 
per virtual per per locomotive- per au a5 = 8 , Rémarks. 
ton-kilometre train-kilometre. kilometre. shunting hour. | 2 Fg 3 Be 5 
5 = a5 CoB s 
Se ————_—— Bee 7 608 8 
Weight. | Cost. Weight. Cost. Weight. | Cost. |Weight| Cost. = 2 a oe 
arn Département. 
Kgr. Francs. Ker. Francs. Tons. 
as 12.8 4.60 HE aes 50 6.25 1 435 Me 
as os 41.5 4.50 si oe 50 6.25 4 640 ae i 
ilways. 
istern Pyrenees. 
Ker. Francs. Ker. Francs. Ker. Frances. | Kgr. | Francs. Tons. | 
< oe 1 
0.290 | 0.033} 19.044 2.15 |. 13.233 4,56 |\5d.382)" 6.25 666 per day 
| 
= 4 
0.210 | 0.024] 9.998 1.43 8.416 0.95 |33.664| 3.80 672 per day 
| | 
ilways. 
Kgr. Francs, Ker. Francs. | Kgr. Franes, Tons. 
3 to4times] () The net cost per ton-kilometre 
17.748 | 3.61 | 42.700 | 2.58 | 90 | 418.¢5 | 4112 198.529 | aye of the engine aud tender not 
: neluded}, 
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TaBLe II. (Cortinued.) 
ra Ons 3 ; 
Designation of the class of loco- i uso of a Bae 4 
sign } 5 PE om n ‘ES i oa se Consun)] 
motive according to the cons- Types Ee i | oFe 8 3 25 Be Stee 
umption per square metre of Ba | G8eaF | gea8 soaKe oe | eas 
grate area per hour : 6° | spas < as a Seles a) foe an 
of =< | Lagce 288 Og er © BO “lags per ton- 
A = Consumption exceeding 600 kgr OS Cian Bical eet BS | SS 
Z My o Hon © op 2. & ow o® eel = FS] nO ° 
B= — between 400 and 600 ker. be oA0 ns g338 Based Syn ete kilometre. 
C= = — 200and 460kgr. Arebor Be Sisters Sie ites Bgvse os | 38 
D= — below 200 ker. < | lee ex A gra a5 S Sie 
FE = Other types. rs As 5 0 EI al p 
Z = dah 3 a Weight. Cos 


Tunisian Rail 


In service. Kilom. Cm. E illi 
Standard gauge. es Aes ie 
Firebox with 
round top and 
B. Series 84. Amerivan ..... Lee ee 4 39 483 1817 | Briquettes. 18 on 0.420 ala jee 
between 
the frames. 


Series: \224 6 oaks came cet ev Belpaire fixed | 6 130 996 12 789 Ditto. 48 50 0.070 Bi 
between the 5 

= 184 a en ee frames, with 238 658 as Ditto. 18 aan 0.084 het 
crown stays. 


D. Series 1 transformed ..... Ditto. AT 559 274 45 639 Ditto. 16 we 0 069 8./ 


c Firebox fixed 
Series 30 [25 Ge, eae es between the 
< frames with 
— Bete ero deaeo 3 round top and 
roof bars. 


79 708 9744 Ditto. 17 ee 0.426 44." 
96 659 10 157 Ditto. 17 sac 0.520 14.( 


Belpaire fixed 
— Ad ae cehe ecat eeeee between the 
frames, with 
crown stays. 


C. | 
SPS cr a ee ae 4 | 225439 | 1960] Ditto. | 15 | ... | 0.088 | 10. 


28 987 454 75 089 Ditto. 20 ond 0.044 5. 


aeRO deem eon e aeke Ditto. 47 14249542 | 4114520 Ditto. 25 ae 0.042 4. 
Se eee) Ss an, 9 | 406904 7959 | ~ Ditto. 15] se |. 0. 40¢aiiem 
tee e se 2 mate 4 | 4148084 917 Ditto. 15 | ac c| Ont0T dee 
ame POUL apne Ditto. 3 164 499 2 464 Ditto. 30 oi 0.072 8. 
Firebox fixed | 
. between the 
Series “404 26.) Sakic: frames with 43 387 376 76 965 Ditto. 20 sea 0:109. sae 
round top and 
roof bars. 
OWE (i hated eka Sea eee 44109 | 44109] Ditto. 15 
D. itto wi 
_ i Ae ie eee aaa 4 87418 | 59752 Dilto. 45. |) co 4° 5085 miamen 
== 242001"... 2 eee spears te 7 369 ci Ditto. 121) 2" 0 Ate anes 
Briquettes 
— ; and mazout, ; 
seh ih ih) ALA, uct ee Ditto. 3 69 493 548 9/0 brig. 25 the 0.044 4. 


4/40 mazout. 
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| net cost (including cost of transport and handling) in 1922 


per virtual 


per 


on-kilometre train-kilometre. 


feight. | Cost. Weight. 


aie 


mpany. 


Ker. 


yer 


Millimes. 


4 585.97 


2 649.18 
1 826.28 


1 193.44 


840.3 
855.7 


4 105.2 
2959 
1 877.5 
1 290 3 


1 009.2 
ea berey) 


918.6 


1 169.7 
1 021.3 


1 924.2 


per locomotive- 


kilometre. 


Ker. 


13.30 


tl -l 
Or 2 
lo 2) 


Millimes.}| Ker. 


1 556.4 | 8.06 
2 642.06) 19.48 
1 826.28 


1 200.44) 9.738 


851.6 | 7.88 
888.3 | 8.62 


4 165.9 | 13.86 


1 135.4 | 13.78 
1 901.8 | 16.49 
4 320.5 | 14.48 
1 059.0 | 44.62 
1 202.6 | 12.54 


972.3 | 10.16 


848.0 | 7.25 
936.8 | 7.08 
1 021.3 


492059 }.44 78 


| 


per 


shunting hour. 


Cost. | weight. | Cost. |Weight| Cost. 


Millimes. 


943.4 


2 276.16 


1 138.24 
92129 
1 009.4 
1 622.4 
1 612.3 
1 930.2 
1 688.5 


1 360.6 
1 467.8 


1 189.2 


848.0 
828.9 


1 378.3 


in 1922 
by the whole of the 


Total weight consumed 
locomotives in each class. 


Tons. 


525.046 


2 957.050 
3 724 000 


5 736.310 


579.950 
723.600 


9 836.460 


2 184.000 
20 302.582 
4 590.750 
1 339.950 
1 659.400 


3 248.580 


319.600 
699.700 
64.300 


4 140.500 


on the locomotive 
(tender or bunker) ? 


How often is coal put 


Per month 
and 


per engine. 


42 


.: 
20 


30 


24 


| pe SS EEE A 


TABLE II. (Continued.) 


Remarks. 


Tank engine. - 


Engines with separate tender, 


Tank engine. 


Tank engine. 


Ditto. 


Engines with separate tender. 

Tank engine. 

Engines with separate tender. 
Ditto. 


Ditto. 


Tank engine. 


Ditto. 
Ditto. 


Ditto. 


Ditto. 
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TaBLE II. (Continued.) 


Designation of the class of loco- . 23 s g is 2x A A a $c Consum 
motive according to the cons- Types Ss | oFe.g a 25 a w S ; es 33 
umption per square metre of 5 3 2s R = Seue goeRe 2 B= g a a 
grate area per hour : S° | Bp8e2 | sade SEaas a | aus 
of ares 22 8Sh eels So oO one aga per ton- 
A = Consumption exceeding 600 ker. og Noe, | S2ge pes Aa ric bee : 
B= — between 400 and 60U kgr. eer) eo eel Sees ESSEE < a | Bao kilometre. 
C= == — 200 and 460 ker. Rrehox 2.8 Vekepans Bebe S355 roi} is 
D= — delow 200 kgr. : g Boa | ae oes 55 8 38° -—————— 
ee ee Z sed eI ae a = Weight. | C 
ee eeeneeeiianneneanene ean eee ee 
Franco-Ethio 
Type C | | Kilometr. s Hours Cm. | Fra 
1. Simple locomotive (6 coup- / 4729 58 Briquettes. | 0.45 Okgr. 31] 0. 
led). 6 0.0 
Weight in working order, 536. . { 10 323 Wood. 0.40 0m3.0022 | 0.0: 
| Lighting 
2. Superheated steam locomotive sone: : 
(6 coupled), with tender. 3 66 033 Briquettes. | 0. 20 0. 070 Okgr. 081) 0. 
Weight in working order, 53 t. . Lighting 
wood eee tee ere . 
3. Compound locomotive (8 coup- { 103 194 Briquettes. | 0.15 Okgr.094} 0. 
led). 13 0.050 
Weight in working order, 59 t. 3. 23 856 Wood. 0.50 0 m3 063] 0.! 
| Lighting 
4, Superheated steam locomotives oes: os oe ou : 
(8 coupled). 8 Briquettes. | 0.20 |0.080]O0kgr.072}] 0.( 
Weight in working order, 60 t. 3. Lighting 
wood. 
Type D. | 
4. Tank engines, 2 cylinder 148897 ) Briquettes. | 0.45 |0.060 
(6 coupled). 8 | { 5000 
Weight in working order, 26t. . 19 568 ( Wood. 0.40 | 0.060] Om?094 | 0." 
| Lighting é 
3. Tank engines, 2 cylinder eioee: ee ey 
(6 coupled). a 4 4 280 1500 | Briquettes. | 0.15 | 0.060 
Weight in working order, 26t. 9 Tigiting 
| wood. 
General Administration of Railways and pu 
Cm. Rilogr. Frai 
Ordinary Cardiff 
Type. Cs. Gis semen ene aire peas | 46 313 205 508 briquettes. 25 og 0 40 0.( 
Tepe Ds. 5% eee Ditto. | 10 | 272617 is Ditto. 15° | 068 | Ook 0.( 
: a Cardiff - 
by onl sey eae) aR tultigts Mie cen Ditto. 9 3385674 |... haath 20 ae 0.077 0 ¢ 
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TaBLeE II. (Continued.) 


be deducted from the total; 
also 223 tons of coal used in 
shunting operations. 


ao) et Cem ne Tg ie one fp a ft! !™C™~;C*S;”*~ ie 
ind net cost (including cost of transport and handling) in 1922 = 28 S 2 a 
4 oa |aes 
Sx os | 885 
~ x e S a o 8 
per virtual per per locomotive- e555 a Remarks 
Do. BB ne) 
ton-kilometre train-kilometre. kilometre. shunting hour. | 5 2 = e 23 
| a piles 
Weight. | Cost. Weight. | Cost. Weight. | Cost. |Weight| Cost. Sy S fae = 
Railway. 
Francs. Francs. Francs. Ker. | Francs. 
)ker. 16 |0.04 Aker.75] 4.37 4 ker. 5 4.42 30 300 ker. Weight and average cost per 
ton-kilometre : 
)m3 0004 |0,0008} 0m3108 | 0.86 | Om?022 | 0.47 4415 m3 Daa OR Cea ee Oe 
Wood : 0m8(0014 —0 fr. 011. 
ee sas Sate 128 m3 
a ‘055 0.¢ 0413 | 9kgr.23| 2.30 4 — 1.00 614 942 ker. 
at 38 m3 5 
Per. 06 i 015 (ker 5 3.42 5 ker. 5 122 4 294 000ker. 
m3 0004 |0,00382} Om?06 4.80 0 m3 027 0.22 4522 m3 
aie ee 494 m3 
s 05410. 012 10 ia Onis Zee 5 i 1.00 1 766 800kgr. 
358 m3 
Riis oC 25 126 300 kgr. 
1m? 0043 |0.0104) Om370 5.60 |Om0175] 0.44 1 844 m3 
awe esis 30 m? 
3 o 5 0.62 25 39 050 ker. 
60 m3 
7orks (@egiasoussHamah and extensions). 
Kilogr. Francs. Kilogr. Francs. Ker. Francs. Tons. 
28 5.60 44 2.06 80 9.073 10 
ae zeae tee US eat ela BT be degucied teens beter 
also 731 tons of coal used in 
shunting operations. 
46 2.40 4.5 0.67 80 5 262 5 B. Shunting kilometres are to 


TABLE II. (Continued). 
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2 Ba 5 
Designation of the class of loco- 2 23 2 Et ¥ 2x 3 3 PA Sy Consumpt 
motive according to the cons- Types Qa | oF2,8 5 25 Bee ae g | 23 
umption per square metre of Sq | S2S38 | 238 suas =| 33 s 
grate area per hour : se gis eS e sSa0 Se288 Si | aaa 
of —G@ | LS3sm | 7ese alguo | 52 | ess per ton- 
A = Consumption exceeding 600 ker. OS aes Sage are = 3 a ee) |S eo ; 
B= — between 400 and 600 kgr. cei ee ee ented s398 RESES = | Bo kilometre. 
C= _ — 200 and 40 kgr. firebox ee} sacs Sei eo 3 no) 3 a 
D= — below 200 kgr. q 5e° 5 a Se Pal z, Ge) 
E = Other types. S as a ale ie ie Weight. Cost 
General Administration of Railways and Pul 
t Cardiff, ! Cm. Kilogr. Poun 
Tit) DEO Soul cs Sage opt) A rei: Sie 47 | 1251 930 | 147 464 } Heraclea, 20 0.079 0.4 
American. 
\ 
; ° eo Heraclea, 
Pie ic: aR shee 71 306 | 71 306 ignite, 20 
French West Africa. 
| Cm. Grammes. 
S 13 locomotives of 30.030 t. So 79626 | Engaged |Grand-Combe| 15 60 
2} 4 ditto of 18.020 19 } 15.800 2 briquertes 140 
SS 2 cee ong shunting | and wood for 7 
SS 2 ditto of 87.230 t. at 14322 operations} lighting. 45 60 
French West Africa 
Kilometres. Grammes. 
S 4 locomotives of 12 t.. .. ‘ 34 729 Briquettes 
3 3 ditto Of'20) tease ele 8 27 634 and 60 
SS wood 
~ dae Acittiotee of 32 trae ose : 
Kayes-Ni 
Kilometres. | Kgr. (1) 
"s ae} i 9 365 Coal. 0.200 
D. : (Rec eo toai ee co eee 
ype a Wood a2 
oT t 2| 94274 ee ice 
ONS. GA kare oon <a 
Wood wae 
26 t 11 | 323399 ia: pn’ 
ONS cys SEE jae 
Wood Ben 
Coal 0.097 
Tie D {18 ins eed sy 7 | 250 843 } ares a 
+23 : ieee | Coal 0.400 
ONS Gias pine cae es 
a °, Wood hae Ae 
LO tons vs taee ee eens xi 2 31 484 Coal. 0.400 
AOitors ae. Bee eos wig 2 aut an Wood tae 
Type E; Rail motor car. ... . ie 4 768 ae Coal. oa 
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TABLE II. (Continued.) 


<a m2 
1 net cost (including cost of transport and handling) in 1922 Z 32 Be B 
ee Ba: 34 g E ¥ 
per virtual per per locomotive- per =I = = 5 5 38 a Remarks. 
on-kilometre train-kilometre. kilometre. shunting hour. 2 ti 28 = | Ss 
<2 2 S pe | igs 
eight. | Cost. | Weight. Cost. Weight. Cost. |Weight| Cost. = es 3 se) a) 
orks (Smyrna-Cassaba and Extensions). 
ilogr. is Kilogr. Pe Kilogr. Re Kgr. et. Tons. eee Pe NY Bh eA 
125 | 0.23 | 18.05 33.98 16 ge is 120 226 RAAT “03 pene he Eee | 
110.6] 447 789 | EN bone eae 
homey Railways. 
Kilogr. | Ker. | | Tons. 
10.100 oe us SEE 
8.000 bia tee 25 40.96)... 41 440 5 lo 8 
10.400 | | 
homey Eastern Railways. 
Kilogr. | 
uae Be Coal aes be wis Ace ae: 
ee och Een ae i Cana Soak ate fe | 5 to 8 | 
ona ah 15.385 aie ies sais we he 
ilway. 
Kgr. a) Kgr. Q) Q) Kgr. Qf Tons. , 
.400 at 10 is ars ahs 40 Sef 
280 a rik sas fis a ve as 
280 Pie i ae ae Bie 7 ae Coal, 
ee nae ee : os ee 25 aan 4 764 Mien resort eee 
185 foe 5.5 Le 46 sts 5.5 dee Wood 1/6 coal). 
on ee Pe a ae Aap 25 dea 8 000 
.200 a 4.5 ee fais ee 4.5 eed 
E200 | .... 4 ‘a 4 ey as 
oN) Weg ee ah Bal es : 20 Aiea 
AY 3 bi Se | 7.680 


VI-21 
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TaB_eE I] (Continued.) 


; é A oe 3. B Ps 
Designation of the class of loco- AS Bey 2 le as 32g 8y Consum 
motive according to the cons- Types g g | oFs of Bem By_8. $ gs 
umption per square metre of oS 232 A 2a ws dusHs we | Sau Fe 
grate area per,hour : S° | Bpe°S | saga 2se8s sis.) ae 8 tons 
of wa | sesee | goss | sayse! | 8.2 | eee es 
A = Consumption exceeding 600 ker, og aN ae 34 Be x bo of ae, a55 Kil 
iss — between 4UU and 600 kgr. Bo Sa2543 BOSE EaSSS o | es ilometre. 
C= = —  20U0and 400 kgr. firebox ayer Aa57° 3 zo EG ee al ee 
D= — below 200 kgr. g BoP 3 Me PAstar 4 ee 
E = Other types. ce 2 a x0 a Weight. Cc 


Konakry-! 
Kilometres. 
Wood. te mae Buc 0.( 
TETANY penn oa 1G ag eoe 0 oy 34 498 598 ig 
Coal. 
Reggio-Ex 
Kn. Cm. Kgr. ] 
= > Cardiff . 
Type D (consumption 170 kgr.) ‘ kp OOs ey anthracite. Ab ie 0.044 0.0 
Type C(consumption 240 ker.) . x 5 70 000 30 000 Ditto. 15 Ass 0.046 0.0 
Railways of the Japa 
Km. Mm. 
CU) Came ovre Rs ates iit? Sees Cae | ea | 155 323 243 | Coal. | 150 | | 
Prince E 
Cm. 
This classification is not adopted 
by these railways . | aouaet 
D 
. é Cm 
PUNE TAL. Wek sike >. 9) Chrome eas ne 733 | 34 874 909 | 4 760 450 Coal. 40 ae 
TOP OLD, Ue, Hs Nomeabic ie ost sree ene Aah 229 | 8 078 323 | 1 952 740 Ditto. 40 at 
Tune Cy hi Wasctaue x ee * 360 |43 069 214 |6 079400] Ditto. 40 


Type Dene ieee a8 (fe a 432 | 5 459.606 | 5.342430] Ditto. 40 
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TABLE II. (Continued). 


ind net cost (including cost of transport and handling) in 1922 Z a Bs a 2 > 
* = —t mt 
) 2 oh pS Se 
= Fall sets} BS é o's 
: ‘ Me ie a 2° 8 
per. virtual per per locomotive- per aua4 sa ts Remarks. 
mae Loh eae 
ton-kilometre train-kilometre. kilometre, shunting hour. = ree = 3 a i) 
a a Biles s! 
Weight. | Cost, Weight. Cost. Weight. | Cost. |Weight} Cost. = 3 x ae 
ailway. 
Tons. 
Th t of t 
... {0.034 0.88 22 179 coal in 1622 was $70 francs. 
A ton of wood custs less than 
492 15 franes. A ton of coal can be 
replaced by 75 francs’ worth 
ot wood. 
ailway. 
Ker. L. Kgr.. L. Kgr. L Ker. L | Tons. 
0.037 -10.0095) 8.400 2.025 8.80 2.20 60 15 
2 000 
0.088 |0.009 8.400 2.025 8.80 2.20 4417 Ro.20 
mperial Government 
Kgr. Yen Kgr. Yen. Kgr. Yen Tons. ’ (1) The weight consumed and the 
kilo vetres run are in respect 
Fee | 0.376 0.005 21.65 0.256 117.35] 0.244 | 2 695 764.6 oo aa whole of the locomo- 
ailways and Mines 
K. 
Bet 49.55 iy + 
ailways 
Florins. 
Baa : 413.68 (0.27 477 208 
: ie ; 44.77 | 0.29 119 290 
: ve : ar 9.35 | 0.184 422 254 P 
ees . . 7.28 | 0.443 39 759 
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TABLE II. (Continued.) 


n i a , 
; : 2 2 we om B 

Designation of the class of loco- 2 oe a a —S so og by Consumptic 

motive according to the cons- Types 2 a | oF? 8 53 ee ges 

umption per square metre of 54 BQS2e oF we soans oe g oie 

grate area per hour : O° | 2hee2 | saad Bepetei = 3 Aas 

. of Bee sl oon eens S30 sO 5 asc per ton- 
A = Consumption exceeding 600 ker. og DNzE SR Sago Spee i > ee 
B= between 400 and (OU kgr. fe aie g3@e See a = Emo kilometre. 
C= = —  20-and 40'kgr. firebox 2:8 ies eerie Bos Brae ees | eee 
d= — below 200 kgr. eg g Big O\ = || eines oa 6 38 
E = Other types. 3 As es 5 Ste i 
yI > = = ae a : Weight. Cost. 


Dutch East Indie 


Consumption in kilogrammes of Cm. 
wood, 1.8 kgr. of wood = 1 kgr. 
of coal. 
Locomotives for 1.435 m. gauge. 
Cc i Cc 2 
oa beet alee Are a 
firebox. 
A (?) Grate : 
2C Iltp 81/86 895 Inclined. 6 216 000 26 000 Wood. 50 
Bi Ilep 10/33 855 Ditto. 15 508 400 | 120 000 Ditto. 70 
2CII Ta 89/94 675 Ditto. 6 293 000 17 800 Ditto. 70 
2CIIlTa 87/88 610 Ditto. 2 124 700 4 600 Ditto. 50 
B : 
1DITa 64/64 ~~» B40 Inclined. 4 184 300 4 200 Ditto. 80 
1C1 Ita 54/57 450 Ditto. af 284 800 4 800 Ditto. 60 
Locomotives for 1.067 m. gauge. 
B 
2CI1Ta | 371/400 445 Inclined. 25 805 000 69 400 Wood. 50 
C Ilta 250/263 428 Horizontal. 13 312 000 43 500 Ditto. 50 
C i Ilta 351/360 410 Inclined. 10 265 800 43 200 Ditto. 60 
C 
4 BIilta 334/339 390 Horizontal. 9 198 000 45 200 Ditto. 60 ie 
‘B14 Ilep 306/325 342 Ditto. 20 609 000 | 189 000 Ditto. 50 5 
4CAIITa} 274/285 285 Inclined, 15 429 000 9.500 Ditto. 60 


|B I Ivep | 234/235 260 |. Ditto: 5 | 78500 | 6600] Ditto. 50 
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TaBLE II. (Continued.) 


oO oA 
ce $ c 5 2 a = o 
nd net cost (including .cost of transport and handling) in 1922 8 26 = 2a 
= 
g SS) fos 
Sn = 3) Fae 
GR ae Be Be i 
per virtual per per locomotive- per = a2 5 [she & Remarks. 
: tees ; : og ee Oe eS 
ton-kilometre train-kilometre. kilometre. shunting hour.| "2.2 | 52.5 
oe ee Le ee ee c | 
| g. 28) o°8 
Weight. | Cost. Weight. Cost. Weight. Cost. |Weight} Cost. e 2 = 


ailway Company. 


Ker Cents. (2) , (3) 
(1) The figures 1 and 2 indicate 
the number of free axles. 
The capital letters indicate 
the number of coupled axles. 
II_or IV = Number of cy- 
linders. 
t = Saturated steam. 
T = Superheated steam. 
& = Two cylinder locomotive. 
B = Compound locomotives. 
(2) Of = Cent = 0.01 florin. 
5 (3) The total tonnage exceeds 
the yearly consumption. be- 
see aS he ae 33.9 53.0 me om 7 300 a cause the consumption of coal 


plying the consumption of 


7500 rel coal by 1.8. 
2 900 


is reduced to terms of con- 
ae 2: x: ee 23.52 | 36.7 42 000 a sumption. hago shy ewe: 
=, ts > 25.62 | 40.0 
23.32 | 36.4 
re am we ty 43.71 | 68.2 8 000 
me ie = 30.04 | 47.0 8 500 


a = aA ee aia 27.6 
ae sf, ae ao 19.34 30.0 
ae oP ahs = 17.42 27.2 


14 300 
6 000 
4 100 


“es ss are RS 11.33 417.6 2 200 
eae a aaa ads 10.25 16.0 6 200 
ake bee age is 25.63 40.0 14 000 


Are aa ar ae 34.25 48.6 2 400 


TABLE II. (Continued.) 
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Designation of the class of loco- = 23 wf EF be, 2x 3 4 a as Consumpt 
motive according to the cons- Types Su} oFe 8 y 35 a 8 : 3 se 
umption per square metre of 5 3 2s ae 22 boa Bae xe 2 a E nee 
grate area per hour : o° | gEaoe saaa 23283 ae | a ae : 
of aS | s28sh |] -2e8 | sSese | SS | ase per ton- 
A = Consumption exceeding 600 kgr. og | S82ls5 | Sage PES > SI eae ; 
B= — between 400 and 600 kgr. Sean Weer g338 Bags <8, | Bm° kilometre. 
c= — —  200and 400 ker. Archer S| Sace-s Bae Bg=8 Goin miee ae 
D= — below 200 ker. : 3 Boo 5 a 9x aa F 36 
pelo ier iy ees: : 5 ea 5° a "3 Weight. | Cost. 
Dutch East Indi 
Type: cm 
Cc; ACEIT EC et copra oaes Ordinary firebox. | 44 4 379 915 | 138096 {Coal or wood.| 10 80 
Cc. NOES 0 ORS aartonie teat vere Ditto. 78 2841022 | 84288 Ditto. 0 80 
C. B+ B-IV-c-a...... Ditto. 16 913 870 | 414408 Ditto. 10 100 
B. 10+ C-IV-c-a....... Ditto. 44 4486905 | 16488 Ditto. 15 420 
B. PEATIEAS: 3 ascta eee: Ditto. 23 4 025 540 8577 Ditto. 15 120 
iB. 4D + D-IV-C-s-a-t. Ditto. 20 640 264 4 080 Ditto. 45 120 
Cc. eBell-c-b'. She es teres) « Ditto. 44 1586530 | 34892 Ditto. 10 80 . 
Cc. ABD saty cr. fea Woulee! Ditto. 44 407 985 2170 Ditto. 10 80 
Ig}. 2C2-II-s (series 1400) . . Ditto. 34 1 365 306 8 182 Ditto. 15 100 
B. 2C2-II-s (series 1 300) . . Ditto. 58 2639162 | 4197414 Ditto. 15 100 
B. 2C1-IV-C-s-t.. 2.2... Ditto. 20 868 702 1 092 Ditto. 15 120 
B. AD) esate ute oe in te Ditto. 42 2002996 | 17254 Ditto. 15 400 
B. A DACSs tore etc. whe Ditto. 24 587983 | 31 234 Ditto. 15 100 
B. TD 1s0-s=7) eet ee. Ditto. 10 343929 | 10544 Ditto. 15 120 
D. Various types of small models. . . Ditto. 78 4995 856 | 205 214 Ditto. 10 60 
B. QCAH=Llsshs coin vioharkes 4 Ditto. 16 750 183 2782 Ditto. 15 100 
Swedish St 
Type B. Per axle-kilometre | 
Express and passenger train loco- 
motives : 
4) "Modertis Son sb sit seis 170 | 9 490 000 0.503 0 099 
PAW OGURA Shen! ca Tata Se ot ame 24 628 000 se ss 
Type C. 
Goods train locomotives : 
1) Modern. (35.7. voc% no 246 | 7950 000 0.404 0.025 
PANO) Gs UN mA DRO Aer chic. 85 | 4 845 000 i ae 
Suburban locomotives ...... 410 | 4 427000 0.804 0.035 
Type D. 
Shunting engines: ~ 
4) Moderne <es-. oy. & ee 120 3 755 000 rate 
2) OMG Fea sakes cones Me me eee 3 27 000) : y, 
Railways of the Czec 
| Mm, Mn, 
Rocking 1/3 lignite, | 250 | 400 \ ' 
BUDE Be tee Te Pore Bn grate.. a 2/3 coal. {to 300 |to 140 * 
, ue 200 80 
Sf ae ER's: Sees ane Olga UP te eo x Ditto. 42 Lignite. to 250 |to 420 
Type B:- se teroee nee Ronn Ditto. 30 


bit 250 | 80 ; 
Lignite. to 300 |to 1204 on i er 
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TaBLeE II. (Continued.} 


A a FR SS SS FS EEE SSSA RE 


S a 
" . . : a 2 cm = 
| net cost (including cost of transport and handling) in 1922 8 P| 3 Sh 2 = 
° os tied ae 
oN od . 5 = 
per virtual per ' per locomotive- per = S83 & oS Remarks. 
: jae : 3.8% Bars 
on-kilometre train-kilometre. kilometre. shunting hour.} 2°" 2 = S25 
’ Mu = ro 
CG a ic ae Pog & 
§ : : . 6 a6 Sp Se 
Teight. | Cost. | Weight. Cost. Weight. ‘| Cost. |Weight] Cost, 2 2 zt ~~ 
Oo NE ee ne ee ee ee eee 
ilways. — Java. 
Kilogr. Florins. 
9.9 0.32 
44531 |) 0.40 
45.9 0.57 Explanation : 


17.3 0.62 
rua 0.77 


a = Articulated locomotive. 
e = Compound. 

s = Superheater. 

« = Separate tender. 


II and IV = Number of cylin- 
» . ders. 


ailways. 
(1) Price in Swedish crowns, 


0.5247 
0.6544 


1.4344 
16.50 | 0.8877 
40.71 | 0.4842 


tes fr See 20.00 | 0.8537 
a ira in 19.64 | 0.6836 | 
yvakian Republic. 


Fast train locomotives; super- 
heater. 


Goods train locomotives; su- 
perheater, 


Tank engines for local lines. 


13.75 Ens a Ane 
12.28 ce Set avs 
48.42 wes Se a 


SS Ee eee 
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CHAPTER II. 
QUESTION D. 


I. — Fireboxes and grates (see table 3). 
II. — Opinion as to the value : 


4° of the types of grate adopted; 
2° of the types of firebox adopted: 


Ill. — Apparatus for the combustion of 
liquid fuel : 


1° Description; 

2° Sketches or plans; 

3° Results of tests; 

4° Opinion upon the value of the ap- 
paratus used; 

5°” Advantages and disadvantages con- 
nected ‘with the use of the various kinds 
of liquid fuel used on your railway. — 
Comparison between the net costs of the 
use of these kinds of fuel and the use 
of solid fuel, taking into account such 
factors as the locking up of capital, and 
charges for sinking fund, repairs, up- 
keep, ete., where such factors have not 
been allowed for in calculating the net 
costs shewn in table 2. 


IV. — Pulverised fuel. 


1° Description ; 

2° Sketches or plans; 

3° Results of tests; 

4° Opinion upon the value of the ap- 
paratus used; 

5° Advantages and disadvantages con- 
nected with the use of the different kinds 
of pulverised fuel used on your railway. 
— Comparison between the net costs of 
the use of these kinds of fuel and the use 
of solid fuel, taking into account such 


Apparatus. 


factors as the locking up of capital, and 
charges for sinking fund, repairs, up- 
keep, etc., where such factors have not 
been allowed for calculating the net costs 
shewn in table 2. 


QUESTION ¢. 
Mechanical stoking arrangements. 


4° Description; 

2° Sketches or plans; 

3° Results of tests; 

4° Opinion upon the value of the ap- 
paratus used; 

5° Advantages and disadvantages of 
mechanical stoking. Comparison between 
the net costs of this system and other 
systems of firing, allowing for all factors 
such as the locking up of capital, and 
charges for sinking fund, repairs, up- 
keep, etc. 


QUESTION d. 
I. — Smoke consuming devices. 


4° Description; 

2° Sketches or plans; 

3° Results of tests; 

4° Opinion as to the value of the ap- 
paratus used. 


Il. — Utility of the various types of 
smoke consuming devices used, from 
the point of view of smoke consumption 
and of economy. 


Ill. — Spark arresters. 


1° Description; 

2° Sketches or plans; 

3° Results of tests; ; 

4° Opinion as to the value of the ap- 
paratus used. 


N. B. — We regret that lack of space prevents us from reproducing the 
numerous plans and sketches which have been sent to us by a large number 


of the administrations consulted. 
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BELGIAN STaTE RatLways. 


Question b. 


IJ. — 1° The type of fixed grate most 
generally adopted is that which consists 
of groups of firebars made of wrought 
iron. Less frequently cast iron grates 
are used. : 

A very large number of locomotives 
are, however, fitted with toothed rock- 
ing grates. The use of this type of grate 
is increasing. Dump grates are provided 
in all cases. 

2° The fireboxes in use at the present 
time are either deep, half-deep (over- 
hanging the frame or otherwise) or flat, 

From the constructional point of view 
the following types are met with: Bel- 
paire fireboxes, round topped fireboxes, 
and fireboxes with roof bars (the latter 
only in exceptional cases). 

We prefer the Belpaire firebox. In 
the more powerful locomotives which 
have large fireboxes, however, the Bel- 
paire shape may be impracticable, in 
which case it is necessary to adopt the 
round topped firebox. 

Fireboxes are made of copper. 


Question d. 


I, — Various smoke consuming devices 
have been used, and in particular the 
Marcotty and the Langer. 
has finally been abandoned; where any 
are still in existence they are removed 
whenever ‘a locomotive is repaired. 


I]. — The .combined action of a swing 
door and the blower is considered a suf- 
ficiently effective system of smoke com- 
bustion. 

It has never been possible to deter- 
mine exactly what economy might result 
from the adoption of special smoke con- 
suming devices. 


111. — Spark arresters consist of cone- 
shaped netting in two pieces, fixed be- 
tween the blast pipe and the chimney. 


Every type: 


BELGIAN NATIONAL SOCIETY 
OF Ligur RAILWAYS. 


Question b. 


II. — 1° Toothed grates made of cast 
iron are suitable for the burning of small 
coal. Wrought steel grates are more suit- 
able for use with other kinds of coal. 

2° The Belpaire type of fire box has 
always given satisfaction. 


Question d. 


Ill. — To avoid the throwing out of 
sparks, two perforated half-sheets are 
fixed in the smoke box, and as an addi- 
tional precaution a spark collecting 
cover is placed on the top of the chim- 
ney. 

The use of these two devices, which 
can be readily cleaned, appears entirely 
satisfactory. 


7 


FRENCH STATE RAILWAYS. 


I. — The locomotives of the State Rail- 
ways present no particular features as 
regards their fire boxes and grates. The 
fire boxes are either round topped or of 
the Belpaire type. 

The oldest locomotives still in service 
have deep fire boxes with a small grate 
area (12.92 to 21.52 square feet). In 
recent locomotives with deep fire boxes, 
the grate area has increased to from 
24.76 to 33.37 square feet. The most 
modern locomotives, with fire boxes 
overhanging the frames, have a_ grate 
area of about 43.05 square feet. 

Fire boxes are made of copper, except 
in the case of certain locomotives of the 
« Consolidation » type built during the 
war. 


II. — 1° As a rule it is desirable that 
there should be a dump grate; in the 
case of large fire boxes rocking grates 
contribute towards maintaining a suit- 
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able rate of evaporation through the 
journey. 

2° The respective advantages and dis- 
advantages of round topped fire boxes 
and Belpaire fire boxes are not easy to 
define, and we have no special observa- 
tions to offer on this point. 

It is however, recognised that copper 
fire boxes are more satisfactory than 
those made of steel; they are, in parti- 
cular, less susceptible to sudden changes 
in temperature. 


Ill. — The State Railways have expe. 
rimented with the use of mazout for 
heating locomotive boilers. It has been 
found that mazout gives a 50 % saving 
in the weight of fuel to be carried, as 
compared with coal, for an equal amount 
of work done. In view of the fact that 
the price of a ton of mazout on the ten- 
der is appreciably higher than the price 
of 2 tons of coal, the trials were aban- 
doned two years ago and have not since 
been resumed. 


Question d, 


I. — Locomotives are not fitted with 
smoke consuming devices; the smoke 
produced is reduced as far as possible 
either by means of the blast, or by the 
partial opening of the firedoor. 


Ili. — In conformity with French Go- 
vernment regulations, the smoke boxes 
of locomotives are fitted with a spark 
arrester, consisting either ofa grid com- 
posed of bars perpendicular to the axis 
of the boiler and fixed 10 mm.(3/8 inch) 
apart, or of metallic netting of 10 mm. 
mesh. 

As such an arrangement: does not com- 
pletely prevent the discharge of sparks 
and the consequent risk of setting fire to 
adjoining property, the administration is 
experimenting on certain locomotives 
with an extinguisher device (Dallema- 
gne system) in the hope of finding a 
suitable remédy. 

This device consists of a basket-netting 


funnel of conical form, inside: which is 
a coil and a diffuser; the sparks carried 
off in the burnt gases assume a spiral 
movement, and by centrifugal force are 
split up against the sides of the funnel, 
either falling back into the smoke box or 
escaping from the chimney, but in the 
latter case they are now so small and 
cooled that there is no risk of their caus- 
ing a fire. 

This device is successful in suppres- 
sing sparks but it has not been in use 
sufficiently long for an opinion to be 
formed as to whether it interferes with 
evaporation or increases the consump- 
tion of fuel, 


RAILWAYS OF ALSACE-LORRAINE. 


Question d, 


I, — The smoke consuming devices 
previously in use have been dismantled 
because of the great expense entailed in 
keeping them in order, 


II, — More or less the same result is 
obtained by merely opening the firedoor 
a little. 


II. — On these railways two kinds of 
spark arresters are in use : locomotives 
of the older types are fitted with the 
grid form; those of more recent construc- 
tion are fitted with the Holzapfel type of 
conical spark arrester. 

These grids form a conical surface be- 
tween the blast pipe and the base of the 
chimney. The mesh is 11 mm.(7/16 inch), 
and the wire is 3 mm. (1/8 inch) thick. 
This type of spark arrester has proved 
the most satisfactory. 

When this apparatus is in good te 
it gives excellent results, and is. s ffi- 
ciently satisfactory to remove the risk. of 
fire. On the other hand, the surface 
available for the escape of gases in the 
case of the flat grid type of spark ar- 


‘rester is greater than in the case of the 


conical type. The latter, Bower do 
not wear out so quickly. 
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EASTERN RAILWAY COMPANY (FRANCE). 


Question b: 


I. — The use of the rocking grate 
makes it possible to run for longer 
periods without stopping to clean the 
firebars. The cost of maintenance is, 
however, higher than in the case of the 
fixed grate. 


Il. — The Eastern Company prefers 
the Belpaire type of fire box. 


Question d, 


III. — The only spark arresting device 
used on locomotives on the Eastern Rail- 
way Company’s lines is.a piece of metal 
netting fixed in the smoke box. (It is 
fixed. above the tube openings, and the 
‘strands of the netting are 10 mm. 
[3/8 inch] apart). 


Mipr RaIlLways. 


Ill. — With a view to preventing the 
discharge of sparks from the chimney, 
the.smoke box on our locomotives has a 
horizontal grid composed. of 4 mm. 
(5/32 inch) cylindrical bars placed 
-6 mm. (1/4 inch) apart, and fixed at the 
height of the exhaust. 

In locomotives working in the wooded 
eregion of the Landes, this bar grid: is 
‘supplemented by metallic netting com- 
posed of wire 2 mm. (5/64 inch) thick, 
‘with 4 mm. (5/32 inch) openings. 

'. In addition to this there is a tap for 
“spraying the smoke box. . 


Paris-ORLEANS RAILWAY COMPANY. 


Question b. 


Il. — Grates. — Where rocking grates 
-are used, the ash and clinkers can be 
cleared away while running, and this 
‘improves the evaporation when the fire 
is becoming clogged. With these grates, 


therefore, it is possible to burn coal of 
inferior quality, and to increase the 
length of journeys without cleaning out 
and re-starting the fire. On the other 
hand, with these grates it is more diffi- 
cult to obtain a regular spacing between 
the bars than in the case of the ordinary 
grate, and there is therefore a greater 
fall of cinders into the ashpans. 

On the whole, it would appear desir- 
able to have rocking grates on goods 
locomotives, where the length of the 
journey is considerable and fuel.of lower 
quality is used; and also in the case of 
express trains which do very long jour- 
neys without change of engines (Tours 
to Bordeaux; Paris to Angers, i. e. more 
than 250 [155 miles]). Their use is less 
desirable when fuel of good quality is 
used, or when tthe journeys between 
changes of engine are short. 


Fire boxes. — The Belpaire type of 
fire box, fixed between the frames, with 
cambered flat crownsheet, of the series 
3591 to 3640 and 5811 to 5960, gives com- 
plete satisfaction from ithe point of view 
of evaporation, upkeep and durability. 

Fire boxes with round crownsheets, of 
the series 1771 to 1800, and the American 
type < B > are more delicate, and the cost 
of upkeep: is higher; they give, however, 
a satisfactory evaporation. 


Ifi. —- 1° The various types of appa- 
ratus in use on our railway for the com- 
bustien of liquid fuel were described in 
detail in the January 1921 number of 
the Revue genérale des Chemins de fer 
et des Tramways. 

Since the above description was pu- 
blished, a third engine, of the « Pacific » 
type (1.950 m. [6 ft. 4 13/16 in.] wheels, 
superheater) has also been fitted with 
identical apparatus, except for the bur- 
ner, which is of a special type compris- 
ing a-steam turbine which by the rota- 
tion of one of its parts gives a more inti- 
mate mixture of the fuel oil and air, and 
imparts a conical shape to the flame. 
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3° The first trials were carried out be- 
tween Paris and Tours in June 1920 with 


fluid mazout, and gave the following re- 
sults : 


iS) 
qj 35 ? Total Water ; 
= . C t 
§ Bs 3 consumption. vaporised pee 
ROUTE, 8 oF & per kilo- | yer 100 t-km. 
a a2 © gram F 
=) i g (engine and 
2 ss ra Fuel f s 
ie z E r= oii ok, at tender included) 
a 
Tous. | Kilometres. | Minutes.) Kilograms. | Kilograms. | Kilograms. Kilograms. 
4] 8.6.20] Paris to St. Pierre- 
des-Corps):.«.1.s<:5e s< 613 | 66.700 AS 214 th os G20. 11.63 2 Az 
122) 9.6.20] Tours to Paris. ... | 624] 63.800 | 15 | 48.209 | 3.420 14.08 1.89 
3| 10.6.20| Paris to St. Pierre- 
des=Gorpsic aucune 528 | 71.700 | 22 | 39.336 | 2.980 43.20 4.91 
422 | 11.6.20/} Tours to Paris. . . 540 | 64.940 | 24 | 48.074 | 2.980 414.45 4.85 


Other trials were carried out dur- 
ing 1921 to compare the results obtained 
with fluid mazout and viscous mazout. 
There was very little difference between 
the respective results. 

Comparison of the average consump- 
tion of mazout and coal, under ordinary 
service conditions, with locomotives of 
the same series executing the same work, 
shows that 1 kgr. (2.2 lb.) of mazout, 
average calorific power 10500 (18 900 
British thermal units per Ib.), is equi- 
valent to 1.7 kgr. (3.7 lb.) of coal, aver- 
age calorific power.7 350 (13 230 British 
thermal units per Ib.). 

4° The apparatus used on our locomo- 
tives has up to the present given com- 
plete satisfaction both as regards the re- 
sults obtained and the cost of upkeep of 
the apparatus itself and of the locomo- 
tive on which it is fitted. The use of 
this apparatus has made it possible to 
enumerate the following, advantages of 
the use of mazout as compared with 
coal : 


Greater speed in getting up steam. 


Increased power of locomotives in 
view of the possibility of greatly increas- 


ing the production of steam by a given 
boiler. 


Facility of handling, reduction of bulk 
and weight of fuel carried, suppression 
of residue such as clinkers, ash and cin- 
ders from the smokebox. 


Very great reduction of the work of 
the fireman, with the consequent possi- 
bility of running much more powerful 
locomotives than those now in use with- 
out increasing present personnel. 

On the other hand, it has not been 
found that the use of fuel oil causes a 
more rapid deterioration of the firebox 
than the use of coal, provided the neces- 
sary precautions are taken to ayoid sud- 
den lowering and raising of temperature. 

We have not noticed any appreciable 
differences between the various kinds of 
liquid fuel used, so far as concerns faci- 
lity of use and results obtained, in spite 
of the.fact that: they have had very vary- 
ing characteristics, especially as regards 
fluidity. ; 

We are unable to make an exact com- 
parison between the net costs of the va- 
rious kinds of liquid and solid fuel, as 
we have not used liquid fuel on a suffi- 
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ciently large number of locomotives, or 
for a sufficient length of time, to be in 
a position to compile the requisite sta- 
tistics. 

On the basis only of the consumption 
of fuel, it may be taken that the econo- 
mic equation between the two systems of 
heating is given by the ratio between the 
respective prices for an equal weight of 
both kinds of fuel : 


Mazout 
Coal 


The additional advantages of the use 
of fuel oil (particularly economy of 
labour at the depots) cannot be taken 
into account, because they would scar- 
cely represent a sufficient saving to 
counterbalance the redemption of the 
appreciable amount of capital expendi- 
ture involved in equipping a large num- 
ber of engines and providing the corres- 
ponding fixed installations. 

Further, even taking into account the 
fact that the weight of mazout carried 
_ would be less than the equivalent quan- 
‘tity of coal, the transport of the oil 
would be at least as expensive as that 
of coal, for it must be remembered on 
the one hand that the tare of tank wa- 
gons, in proportion to the weight which 
ean be carried, is higher than that of 
coal wagons, and on the other hand that 
tank wagons must necessarily run light 
on the return journey. 

The prices of mazout and of coal in 
France necessarily vary according to the 
time, the place where used, and the 
source from which derived; and in the 
case of our railways the average price 
of mazout is at. present higher than that 
of coal (on the basis of the above for- 
mula of equivalence), so that at the mo- 
ment there is no advantage to be gained 
by extending the use of liquid fuel in 
our locomotives. 


== (about) 1,7. 


Question d, 


All our locomotives are fitted with 
chimney or smoke box netting. This 


system is fairly effective in reducing the 
discharge of glowing particles, and no 
other type of spark arrester has been 
tried. 


Parts-LYONS-MEDITERRANEAN COMPANY. 


Question b. 


Il. — a) Type of- grate adopted. — 
The type of grate adopted on our rail- 
ways consists of plain firebars, made of 
highly fire-resisting iron or steel, 10 mm. 
(3/8 inch) thick, and rivetted, the heads 
of the rivets (which are intended to 
maintain the correct spacing of the bars) 
being 10 mm, high. The total air-space 


_ between the bars is therefore equal to 


the covered grate area. The bars are 
rivetted at the side in pairs, and are 
specially shaped so that they may fit 
exactly on. the sides of the firebox. 

Our fireboxes have a dump-grate con- 
sisting of longitudinal bars rivetted on 
to two movable bearers. These bearers 
are in turn connected with a pivot, fixed 
to the firebox ring, and work on this 
pivot. 

This system gives a satisfactcry admis- 
sion of air, and is well suited for the 
burning of small coal, which forms a 
very large proportion of the fuel used 
by us. 


b) Types of fireboxes adopted. — 
« Crampton » fireboxes are still in use 
on our older engines, but not on the more 
recent ones. 

Our modern engines have either a Bel- 
paire firebox fixed between the frames, 
or a Wooten frame-overhanging firebox. 

The fireboxes of those of our engines 
which were built in France are made of 
copper. 

The Belpaire fireboxes used on a very 


large number of locomotives have proved 


most satisfactory. The simple nature of 
the staying and the stability of the ver- 
tical and transverse stays are among the 
main reasons which led to the adoption 
of this type, the only disadvantage which 
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might perhaps be referred to being the 
difficulty of fixing the firebox to, the 
boiler barrel. 

The overhanging fireboxes of our 
« Pacific » and « Mikado » locomotives 
are also satisfactory. Their adoption, 
prompted by the necessity of increasing 
the grate area without unduly increasing 
the work of the fireman, has made it 
possible to simplify the connection be- 
tween. the firebox and the boiler barrel. 

As regards the kind of metal used, we 


prefer fireboxes made of copper, be- 


cause of the difficulty experienced in 
preventing leakage in steel fireboxes and 
the amount of attention which they re- 
quire. 

We have 745 locomotives of American 
or German origin with steel fireboxes. 


Ill. — We have been compelled for 
various reasons, at certain periods, to 
use coal tar and mazout as liquid fuel, 


Use of coal tar. 


a} History. — In 1900, in order to keep 
the atmosphere of certain tunnels clear, 
we equipped a certain number of loco- 
motives of the series 4001-4159 (8-cou- 
pled with 1.260 m. [4 ft. 1 5/8 in.] 
wheels) for mixed combustion, includ- 
ing the use of coal tar. 

The coal tar was only burned while 

passing through tunnels; this made it 
possible to pass through the tunnel with- 
out firing or interfering with the fire, 
thus diminishing very considerably the 
proportion of obnoxious gases in the pro- 
ducts of combustion, 
_ The. difficulty experienced in 1916 in 
obtaining supplies of coal tar, the artifi- 
cial ventilation of tunnels, and the com- 
missioning of more powerful locomotives 
led. us.to dismantle the apparatus instal- 
led for mixed combustion. 


b) Description, — The tar was heated 
beforéhand, then sprayed by means of 
steam from ‘the boiler. 

The burners used were of the Holden 
type. 6 


c) Resuits. — The use of tar for heat- 
ing was introduced, as stated above, in 
special circumstances for use ‘during 
short periods and very irregularly. We 
have consequently not made a compa- 
rison between the costs of this system 
of heating and the cost of heating by 
coal. 


Use of mazout. 


a) History. — The world coal crisis 
which characterised the year 1919, and 
from which France suffered particu- 
larly, led us to contemplate the use of 
mazout for the heating of locomotive boi- 
lers. 

First of all, towards the end of 1919, 
we began the adaptation for the exclu- 
sive burning of mazout of a series of 
35 shunting engines (20 tank engines, 
6-coupled with 1.300 m. [4 ft. 3 3/16 in.] 
wheels; 15 tank engines of German ori- 
gin, 10-coupled with 1.340 m.° [4 ft. 
4 3/4 in.|] wheels). 

We first devoted our attention to 
shunting engines because this branch of 
the service was one which gave rise to 
many complaints. The poor quality of 
the coal very often supplied to us, in 
fact, compelled the drivers to stop in 
order to re-start the fire, or to run badly 
because the fire was not clean, thus hin- 
dering operations in the shunting yards. 

Pursuing our programme, during 1920, 
with a view to experimenting with main 
line locomotives, we adapted : 


— for the exclusive burning of ma- 
zout : 1 locomotive of series 4701-4982 
(leading bogie, 8-coupled, 1.500 m, [4 ft. 
11 in.] wheels) ; 


— for mixed combustion : 1 locomo- 
tive of series 4001-4159 (8-coupled, with 


.1.260 m. [4 ft. 1 5/8 in.] wheels). 


The results obtained with shunting en- 
gines having shewn,:as will be seen 
later, that the use of mazout is distinctly 
more expensive than the use of coal, in 
February 1921 we dismantled the: loco- 
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motives which had been adapted for the 
burning of liquid fuel. 

What we say below only refers to 
shunting engines, the two main line loco- 
motives having remained too short a 
a time in service in their modified form 
to enable us to draw any conclusions 
therefrom. 


b) Description. — The burners used 
were of the P. L. M. type. 

We have also tried Omega burners, 
which have given satisfaction. 


Results, — The first trials have shown 
that 1 ton of mazout was equal to 
1.65 tons of coal; but in practice this 
coefficient fell, in the case of certain 
qualities of mazout, to a lower figure, 
In December 1920 it was not more than 
1.13, while the price of mazout was 
600 francs per ton, and the price of 
coal had fallen to 190 francs per ton. 

It may be interesting to record that 
the cost per kilometre during the month 
of December 1920 was : 


3 fr. 002 
9 fr. 152 


Locomotives burning coal: . 
Locomotives burning mazout . 


The above figures do not take into 
account the cost of fuel supply and the 
special attention necessary in the case 
of engines running on mazout. 

It was therefore thought advisable to 
discontinue the use of mazout, and this 
we did at the beginning of 1921. 


Question d, 


I. Firedoors with air-inlet. Swinging 
doors. — Locomotives. constructed to our 
specification are not fitted with smoke- 
consuming devices, but they have fire- 
doors with air-inlets. The inlet, which 
is adjustable, is used to prevent the pro- 
duction of smoke when passing through 
stations or when the locomotive is 
stopped. 

The firedoors on modern locomotives 
can, moreover, be partially opened by 
means of either a counterweight (as in 


the < Pacific » and « Mikado » engines) 
or a special lever. 


II. Marcotty smoke-consuming device. 
— The German locomotives which were 
handed over to us after the Armistice are 
fitted with the Marcotty smoke-consum- 
ing device. 


Il]. Huwyler smoke consuming device. 
— We are about to experiment with the 
Huwyler system on five of our locomo.- 
tives, 

If the fire has not been built up too 
thick, the driver of any of our locomo- 
tives can prevent the production of 
smoke by slightly opening the blower, 
and by permitting the direct admission 
of air above the fire, either by slightly 
opening the firedoor or by opening the 
inlet provided for the purpose in the 
door. 

It is unquestionable, however, that a 
satisfactory form of smoke-consuming 
apparatus must improve combustion, es- 
pecially when running with the regula- 
tor closed. 

The Marcotty apparatus not being in 
proper working condition at the time of 
delivery to us of the German locomoti- 
ves, we decided, in view of its compli- 
cated nature and small utility, not to 
refit the connections coordinating the 
working of the regulator, the blower and 
the swinging firedoor. 

Further, the cataract device for the 
admission of air is an unwieldy and 
complicated piece of mechanism which 
requires considerable attention; we are 
replacing it, whenever engines are under 
repair, by the sliding door type, which 
is much more satisfactory. 

Finally, we shall eventually be in a 
position to compare the advantages, from 
the point of view of consumption of 
smoke : 


of the addition of a spray of steam at 
the brick arch; 

on the one hand ‘with automatic regu- 
lation of the secondary admission of air 
(Marcotty smoke-consuming system) ; 
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on the other hand, without automatic 
regulation of air (Huwyler system). 


III. — We use the chimney netting 
type of spark arrester. 

Our more recent locomotives have co- 
nical shaped grids, supported partly by 
the continuation of the chimney and 
partly by the blast pipe. These grids, 
which have a 10 mm. (3/8 inch) mesh, 
consist of metal trelliswork or netting. 


CHALOSSE AND BEARN STEAM TRAMWAYS. 


Question d, 


IiI. — Our locomotives, which operate 
in wooded country, have a double spark 
arrester, which has proved satisfactory. 


LANDES LOCAL RAILWAYS. 


Question d, 


III. — The locomotives of these rail- 
ways operate in wooded country, and 
have a double spark arrester of the same 
type as used by the Midi Company. It 
may be stated that since the opening of 
the railways there has been no case of 
fire caused by spards. The staff scru- 
pulously observe the regulations in this 
connection. 


ALGERIAN STATE RAILWAYS. 


Question b. 


II. — 1° Old type 0-3-0, series 1 to 135. 

Standard gauge : grate consists of bars 
in groups of four, the front part forming 
a dump grate; 

2° Recent type 2-3-0, series 221 to 227, 
and new type 1-5-0, series 521 to 550: 
rocking grates with movable dump grate 
at front. 


Question d. 


III. — a) Locomotives of old type 0-3-0, 
series 1 to 135, locomotives of recent 
type 2-3-0, series 211 to 267. 


Two superimposed horizontal grids in 
the smokebox with baffle plates placed 
at. the level of the blast pipe top. As this 
arrangement is not sufficient in itself, 
metal netting of 8 mm. (5/16 inch) mesh 
is placed on the lower grid. 


b) Locomotives of new type 1-5-0, se- 
ries 521 to 550: a grid of metal netting 
in the smokebox at the level of the blast 
pipe top, and a cone-shaped spark ar- 
rester (8 mm. mesh [5/16 inch]) in the 
chimney. 

3° and 4° The grids referred to in a) 
are not effective unless metallic netting 
is added to the first grid, as is done on 
our locomotives. 

The grids referred to in b) are the 
most satisfactory. 


TUNISIAN KArtLway COMPANY. 
Question b. 


Ii. — 1° In general, our grates consist 
of wrought iron bars, 1 m.(3 ft. 3 3/8 in.) 
long, 100 mm. (3 15/16 in.) deep and 
5 mm. (3/16 in.) thick; these bars are 
rivetted in groups of four, and are fixed 
15 mm. (5/8 inch) apart for burning 
briquettes, or 12 mm. (1/2 inch) apart 
for burning coal. This type of grate is 
satisfactory. 

Certain locomotives are fitted with 
rocking grates; this grate is much more 
satisfactory than the fixed type in the 
case of long journeys, as it does away 
with the necessity of stopping to clean 
the fire; the latter always remains clean, 
and evaporation is greater. 

2° The Belpaire type of firebox is the 
one which in our opinion is the most 
satisfactory; repairs are easier; cleaning 
is more convenient; the volume of steam 
above the firebox crown is greater than 
in the case of other fireboxes. 

On certain of our narrow-gauge loco- 
motives the fireboxes are narrower at 
the bottom than at the top to permit of 
their being fixed between the frames; 
considerable repairs are necessary, as 


< 
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damage frequently occurs to the ogee 
portion which connects the two sections 
of the firebox; it appears very desirable 
to use fireboxes overhanging the frames 
in order to prevent this difficulty. 


iii. — 1° The mazout used by this com- 
pany for the heating of certain tank- 
engines (series 681) is stored in a bun- 
ker fixed on the right-hand side of the 
engine behind the water-tank; in this 
bunker there is a coil through which 
steam circulates with the object of 
liquifying the mazout; the latter passes 
thence through tubing into a Baldwin 
steam ejector fixed on the back of the 
firebox; here the mazout is sprayed and 
projected on to the firegrate by means 
of a steam jet. 

3° This company has only used mazout 
for a short time; we have not experi- 
mented with different types of appa- 
ratus. 

4° The Baldwin ejector burner, used 
in connection with the combustion of 
mazout, has proved fairly satisfactory; 
the burner is regulated so as to prevent 
the discharge of black smoke from the 
chimney; this regulation is difficult to 
effect at night; in this case all that can 
be done is to look through the opening 
in the firedoor to see whether the fire 
is bright and whether the injection of 
mazout is satisfactory. 

The burner deteriorates somewhat ra- 
pidly; further, the mouth becomes clog- 
ged, and the driver is often obliged to 
clean it out by means of a curved tube- 
cleaner which must always be carried 
on the engine. 

5° Up to the present we have used 
only Mexican mazout from Tampico, and 
this has given satisfaction. 


We have carried out consumption tests, 
using : 1° briquettes only; 2° a mixture 
of briquettes (84.75 %) and mazout 
(15.25 %). From the point of view of 
the quantities consumed, we have found 
that the consumption per ton-kilometre 
is 0.03615 kgr. (0.010028 lb. per Eng- 
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lish ton-mile) in the first case and 
0.03025 kgr. in the second; i. e. a saving 
of 0.0059 kgr. (0.00163 lb. per English 
ton-mile) is effected by using briquettes 
and mazout together. (for the purpose 
of calculating the consumption in the 
second case, the weight of mazout con- 
sumed was converted into an equivalent 
weight of briquettes taking into account 
the respective calorific values and net 
costs.) 

It is therefore advantageous to use 
mazout and briquettes; evaporation is 
greater and running easier; less exert- 
ion is demanded from the fireman. 

In calculating the net cost, we do not 
take into account such factors as the 
capital locked up, provision for sinking 
fund, repairs, upkeep, etc. 


Question d, 


J. — 1° The consumption of smoke is- 
effected in most of our locomotives by 
means of the ring blower, of openings 
in the firedoor; and of the deflection of 
the flames by the brick arch. 

4° The action of the blower and brick 
arch combined is satisfactory, but the 
air openings in the firedoor sometimes 
effect the evaporation, especially on dif- 
ficult routes, as the entrance of the cold 
air reduces the temperature of the fire- 
box. 


Il. — The action of the blower with 
the partial opening of the air opening in 
the firedoor gives a satisfactory con- 
sumption of smoke, but results in a con- 
siderable expenditure of steam. 

The brick arch is economical, but the 
smoke consumption obtained by this 
means alone is insufficient. 

The use of the air openings in the fire- 
door gives a fairly satisfactory consump- 
tion of smoke; the resulting economy is 
not very considerable. The openings 
are used, on locomotives which burn 
mazout, for observing the condition of 
the fire and the combustion of the liquid 
fuel. 
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Il]. — 1° The spark arresters in use 
consist of grids of metal netting of 8 mm. 
(5/16 inch) mesh, fixed in the smoke- 
box and ashpan dampers. The sparks 
are further checked by means of a de- 
flector plate, fixed in front of the tubes; 
finally, on certain locomotives which 
have a powerful blast, a vertical conical 
spark arrester is fitted in the chimney 
above the blast pipe. 

3° We have used this system for a very 
long time; other systems have not been 
tried. 

4° This apparatus, if well looked after 
during the hot season, has been found 
satisfactory, as it greatly reduces the 
amount of glowing cinders and sparks 
which fall on to the line. 


GENERAL ADMINISTRATION OF RAILWAYS 
AND PuBLic WORKS. 


DAMASCUS-HAMAH RAILWAYS 
AND EXTENSIONS. 


Question b. 


IJ, — Consumption : If the space be- 
tween the firebars is reduced to 9 or 
10 mm. (3/8 or 25/64 inch), the com- 
bustion of the coal is less satisfactory; 
evaporation is reduced to the extent of 
1/2 kgr. (1.1 lb.) of water per kilo- 
gramme of coal. 

With firebars 15 mm. (5/8 inch) apart, 
combustion is good, but the evaporation 
is less, for much more combustible mat- 
ter falls into the ashpan, particularly in 
the case of unscreened coal. The grates 
in use on these railways give satisfac- 
tion. 


Nature and upkeep of grates. — The 
east iron firebars (manufactured locally) 
cost as much as wrought iron bars and 
wear out much more rapidly. 

Wrought iron bars can generally be 
repaired. ‘ 


Question d, 
III. — 1° On locomotives of ordinary 


narrow gauge lines and locomotives of 
standard gauge lines, there is in the 


smokebox an iron grid composed of bars 
placed 1 cm. (25/64 inch) apart, fixed 
at the height of the exhaust and of the 
upper row of tubes. 

On locomotives of our narrow gauge 
rack railways the blast pipe is surroun- 
ded by strong metal netting of 1 cm. 
(25/64 inch) mesh. 

This conical netting begins at the top 
of the blast pipe, over which it fits clo- 
sely, and ends at the chimney base, in- 
side which it fits tightly. 

2° The ashpans also are fitted with 
grids of metallic netting in the case of 
standard gauge engines. 


3° The two types of spark arresters. 


give satisfaction. 

4° The spark arresters made of coarse 
netting are easier and cheaper to con- 
struct; they can also be taken down ra- 
pidly and re-fitted when it is necessary 
to clean the tubes. 


GENERAL ADMINISTRATION OF RAILWAYS 
AND PuBLIC WORKS. 


SMYRNA-CASSABA RAILWAYS 
AND EXTENSIONS. 


Question b. 


Jil, — In the grates of locomotives 
C 8-G 10-40 the bars are too close toge- 
ther, the spaces being 9, 10 and 12 mm. 
(3/8, 25/64 and 15/32 inch). The spac- 
ing should be increased to from 20 to 
22 mm. (from 13/16 to 7/8 inch). 


Question d, 


III. — All locomotives are fitted with 
grid spark arresters fixed in the smoke- 
box, either flat and horizontal, or con- 
sisting of two half cones which fit toge- 
ther at the base and are placed around 
the blast pipe. 

They are made of ‘metal netting in 
which the wires are from 1.5 to 2.0 mm. 
(from 1/16 to 5/64 inch) in diameter and 
are placed 10 mm. (25/64 inch) apart. 

These spark arresters have proved sa- 
tisfactory. 


“re 
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* Kayes-NIGER RAILWAY. 


Question d, 


Ii]. — Spark arresters, « Sudan » type. 

The apparatus consists of a 3 mm. 
(1/8 inch) steel sheet composed of an 
inverted cone in two sections, a deflector 
and a covering of metallic netting made 
of 3 mm. (1/8 inch) wires placed 4 mm. 
(5/32 inch) apart. 

This type has proved satisfactory. 


KONAKRY-NIGER RAILWAY. 


Question b. 


II. — The firegrates and fireboxes in 
use have been found satisfactory. 


Question d, 


Ill. — The spark arresters fitted on 
locomotives consist of a steel sheet be- 
tween the blast pipe and the chimney; 
this which is cylindrical in its lower 


part, is surmounted by two sections of 


a cone of different heights, connected at 
the base, which is their widest part. 

At the connection of these two conical 
sections, as well as at the upper part of 
the spark arrester, there is a piece of 
metal netting with square openings of 
5 mm. (3/16 inch) side; the dimensions 
of cach of these two sheets of netting are 
calculated so as not to interfere with 
the draught. 

The sparks, which are stopped. by 
these two nettings fall back in the form 
of ash and collect round the blast pipe, 
from which they are removed when ne- 
cessary through an opening specially 
provided for the purpose. 


ITALIAN STATE RAILWAYS. 
Question b. 


I. — The firebox is generally made of 
copper. Steel fireboxes are only used 
on our lines in certain locomotives of 


German origin or of American construc- 
tion. 

These are being renewed by copper 
ones as the locomotives come in for re- 
pairs. 

The grate areas of our modern loco- 
motives are from 2.5 m2 to 3.5 m2 (26.91 
to 37.67 square feet). Grates with an 
area of 4.3 m2 (46.28 square feet) are 
only found in recent types of locomo- 
tives for mountain lines (10-coupled with 
leading wheel, iE) and in fast train loco- 
motives (8-coupled with leading and 
trailing wheels, 1D1). 

We have adopted a standard type of 
grate with three different lengths of fire- 
bars : 300 mm., 360 mm., and 380 mm. 
(11 13/16 inches, 1 ft. 2 3/16 in. and 
Wet, Zero AGE im.) 

With these three dimensions we are 
able to obtain satisfactory results on all 
our locomotives. 


Ill. — At the present time we have 
no locomotives which burn liquid fuel. 
We have, however, carried out certain 
very important experiments with diffe- 
rent types of liquid fuei burners (com- 
pressed air, gravity feed, steam, mixed 
combustion); but the cost of liquid fuel 
in Italy prohibits its use on our loco- 
motives. 


IV. — We have recently carried out 
trials with a « Consolidation » locomo- 
tive fitted with new apparatus for the 
burning of pulverised fuel. 

The Fuller system, which has been 
adopted on two locomotives built in 
America for burning powdered lignite, 
has not given satisfactory results. These 
locomotives have never handled a regu- 
lar train service. 


Question d, 


We do not attach great importance to 
the form of the spark arrester. Tests 
are being carried out, however, with dif- 
ferent types with a view to arriving at 
the most perfect form possible, 
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PRINCE-HENRI RAILWAYS AND MINES. 


Question b. 


The P. H. type having been found the 
most satisfactory, it has been adopted 
on all our locomotives. 


Question d, 


Of the types of spark arrester used on 
locomotives belonging to this company, 
the funnel shape has been found the 
most effective. 


NORWEGIAN STATE RAILWAYS. 
Question Db. 


I and II. — On the Norwegian State 
Railways only one kind of firebox and 
only one kind of grate is used, adapted 
as required to the different types of loco- 
motives. 

The firebox is generally made of cop- 
per; steel fireboxes are an exception. 


Question d. 


I and IJ. — In order to secure a cer- 
tain degree of smoke consumption, use 
is made of a device allowing for regu- 
lation of the air supply above the grate. 


Ill. — The spark arrester in use con- 
sists either of a perforated iron sheet or 
of metal netting placed in the smokebox 
against the chimney. This spark arres- 
ter is generally either cylindrical or co- 
nical, 
Dutcu RaiLways. 


Question b. 


IV. — Two fast locomotives have been 
adapted, on the Fuller system, for the 
burning of powdered coal. It is not yet 
possible to give the results of the tests. 


Question d, 


III. — 1° The spark arrester used con- 
sists of an iron sheet perforated with 


holes 10 mm. (25/64 inch) in diameter, 
or of a grid formed of round iron bars 
fixed 10 mm. apart. 

3° The spark arresters have proved 
satisfactory. pe 3a 

4° The spark arresters in the form of 
a perforated iron sheet have an advant- 
age over the grid type in that the open- 
ings cannot become enlarged. 


DutcuH East INDIAN Rar~way COMPANY. 


Question b. 


IJ. — The use of wood as fuel renders 
it necessary to have firegrates with wide 
spaces between the bars; and fireboxes 
large enough to hold a very deep fire. 
The use of an arch is impossible, as it 
would be damaged by the pieces of wood 
which are thrown into the fire. 


Question d, 


Il]. — The spark arresters used con- 
sist of a metal grid with six holes to the 
inch. The two systems adopted are : 

1° The grid is fixed on a detachable 
iron frame; 

2° The grid takes the form of a cover 
on the chimney. 


The second system has the advantage 
that the grid does not become blocked. 


Dutcu East INDIAN Ratitways (JAVA). 


Question b. 


Il.— The larger locomotives have ordi- 
nary firegrates with a rocking part in 
front. This system has proved satisfac- 
tory. 

For the very largest locomotives (of 
the type 1 D+D) rocking grates have 
been found the most suitable. The ordi- 
nary types of firebox are quite satisfac- 
tory. 


Question c. 


We do not use mechanical firing de- 
vices. The automatic of the American 


. Nassjo-Falkoping line, 
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Locomotive Company worked satisfac- 
torily, but it increased the permissible 
weight, and its use had therefore to be 
abandoned. 


Question d, 


I, — 1° and 2° We have adopted the 
Marcotty smoke-consuming system (with 
swing door) and the Langer system. 

The chimney covers used are of simple 
construction, and are quite effective. 


SWEDISH STATE RAILWAYS. 


it Question b. 


IV. — We have 18 locomotives adapted 
for burning of powdered peat. The peat 
is extracted from a peat bog belonging 
to the State and situated near the station 
of Vislanda in the south of Sweden. The 
powdering is done in a factory by the 
side of the peat bog, and the powdered 
peat is conveyed in tank-wagons to the 
on which the 
majority of the locomotives burn this 
form of fuel. The distance between 
Nassjo and Vislanda is 101 km. 
(62.7 miles), and the length of the 
Nassj6-Falképing line is 112 km. 
(69.6 miles). 

The use of powdered peat for firing 
locomotive boilers was begun during the 
war when the price of coal was very 
high. Now that the price of coal has 
decreased considerably, we have found 
that it is not economical to burn pow- 
dered peat in view of the extremely high 
cost of production. 

We have also experimented with the 
use of powdered coal on three locoms- 
tives. In view of the very unfavourable 
economic results obtained this form of 
fuel has already been abandoned, and 
the apparatus specially provided for its 
use has been dismantled. Among ciher 
disadvantages discovered when using 
this kind of fuel we may refer to the 
increased internal resistance of the loco- 
motive ; the steam consumption was 
appreciably increased, probably due to 


the sucking up of the powder into the 
steam chests and it increased the friction 
on the slide valves and pistons. 


Swiss FEDERAL RALWAYS. 
Question b. 


Ill. — Experiments with liquid fuel 
for heating locomotive boilers. 
(May-July 1921.) 


A. — EQUIPMENT. 


I. — Mixed combustion, , 
locomotive 3/5 N. D.,-No. 709. 

Holden-Hardy (Vienna) type of bur- 
ner, fitted to the back wall of the fire- 
box, about 300 mm. (11 13/16 inches) 
above the grate.. The normal form of 
arch is extended a distance equivalent 
to the width of another row of bricks. 
Fire-proof bricks covered the tube plate 
between the arch and the grate. No 
other modification in the firebox. 

On the tender, above the back part of 
the water tank, there is a rectangular 
oil tank holding about 3.5 tons and con- 
taining a heating coil. The oil is drawn 
off from the tank through a tap fitted 
with a filter to catch dirt. The oil passes 
through the regulating tap and from 
thence to the two burners, through the 
pre-heater which is placed at the left in 
the cab. The spraying is done by steam. 
The burner has two tubes, an external 
annular tube for the steam and the in- 
ternal one for the fuel oil. Impurities 
and dirt which collect in the oil tubing 
can be cleared away by means of an 
arrangement for forcing steam through 
the tubes. 


If. — Burning of oil alone, 
locomotive 3/5 N. D., No. 731. 


Two burners of equal size, of the Hol- 
den-Hardy type. Fitted below the back 
side of the firebox, about 150 mm. 
(6 inches) below the firebox ring, and 
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aboin 300 mm. (11 13/16 inches) on 
either side of the centre line of the boi- 
ler. The firegrate and ashpan are re- 
moved; the firebox is closed at the bot- 
tom by means of an iron frame with a 
coating of firebricks. A small lighting 
grate, size about 0.5 m? (4.3 square feet), 
is fitted in the front half of this frame. 
Air is admitted through suction valves 
fixed below this grate and in tthe sides 
of the frame; ‘also through inlet grooves 
in the back half of the grate which can 
be closed by slides. The normal arch 
is extended towards the door plate to 
a distance equal to the width of four 
ordinary bricks. Below the arch the 
tube plate is lined with firebricks.. There 
is an oil tank on the tender holding 
5 tons, in the position ordinarily occu- 
pied by the coal bunker. The oil tank 
contains heating coils. The oil is brought 
to ihe burners in the same manner as 
described in the case of mixed combus- 
tion on locomotive No. 709. 


Bea Eerans: 
, 


iy Fuel oil used. 


In November 1920, fuel oil was obtain- 
able at 292 francs per ton, delivered in 
tank wagons. If tank wagons were not 
provided by the railways, the price per 
ton, delivered at Geneva-Cornavin, was 
348 franes. 

In August 1921, fuel oil of the same 
quality was offered at 141 fr. 40 per ton, 
delivered at Geneva-Cornavin. 

The fuel oil is a crude oil, highly sul- 
.phurous (up to 4 %), thick (pasty at 
0° C. [32° F.1), 9500 calories (17.100 Bri- 
tish thermal units per lb.), specific gra- 
vity at 15° C. (59° F.) = 0.961. Viscosity 
at 50° *G2e4122° F.) = 4540 searr 00? se. 
(212° F.) = 4.8 Engler degrees. Flash 
point in open crucible, 126° C, (259° F.). 
Ignition point, 156° C. (313° F.). 

Considerable pre-heating is necessary 
with this oil up to 90° C, [194° F.] at 
the burner). 


Il, — Mixed combustion, 
locomolive 3/5 N. D., No. 709. 


_ Trial runs were made in the first place 
with goods trains, and then with fast 
trains on the Olten-Berne line. It is 
highly important that the burners should 
be fixed in a suitable position; if the 
flame is placed too low, this results in 
the rapid combustion of the layer of coal 
on certain parts of the grate, which 
makes it necessary to replenish the coal 
rapidly in order to avoid cold air rush- 
ing in. At times this has resulted in an 
excessive consumption of coal, even 
when using hard coal of inferior quality. 

Better results have been obtained by 
covering the whole length of the grate 
with an even layer, 50 cm. (1 ft. 
7 11/16 in.) wide and 10 em. (3 15/16 in- 
ches) thick, of pieces of firebrick, and 
by only spreading the layer of fuel on 
the side portions of the grate. Air drawn 
in through the grate was thus heated to 
a certain extent when passing through 
the pieces of incandescent firebrick. 
Under this arrangement the supplemen- 
tary use of fuel oil gives good results. 
On the other hand the change from 
mixed combustion to the exclusive burn- 
ing of coal (in case of damage to the 
burner) is rendered very difficult be- 
cause of the layer of pieces of firebrick 
placed on the grate. In the case of auxi- 
liary heating with fuel oil, to which it 
may be necessary to resort momentarily 
on difficult parts of the line where a 
higher evaporation is essential, or in 
cases in which it is desirable momen- 
tarily to reduce the production of black 
smoke, it is preferable to resort to mixed 
combustion without having the layer of 
pieces of firebrick on the grate. 


Ill. — Use of oil only, 
locomotive 3/5 N. D., No. 731. 


Trial journeys with fast trains, for 
total runs of about 1 700 km.(1 056 miles) 
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per train, on the lines Zurich-Berne, 
Basle-Berne, Basle-Lucerne, Basle-Dels- 
berg-Biel. 


Zurich-Olien. 


Length of line. 

Weight of train . ane 
Timetable length of journey . 
Actual time taken 

Average speed . 


In 1915, for purposes of comparison, 
two trial journeys were made with loco- 
motives of the same type, with fast trains 
having the same timing, and on the same 
line, but using coal. The comparison 
shows that with oil alone, the evapora- 
tive capacity of the boiler can be appre- 
ciably increased. On the Olten-Berne, 
section the maximum possible evapora- 
tive capacity was most probably attained. 
During this test it was only necessary 
to half open the tap which regulates the 
admission of the oil in order to avoid 
the production of black smoke. No exact 
details are available regarding the con- 
sumption of steam required for-spraying 
the oil. If one compares the expenditure 
of steam per indicated H. P. for locomo- 
tive No. 711 with that for locomotive 
No. 731, it is found that for locomotive 
No. 731 there is an additional expendi- 
ture of about 12.5 % on the Olten-Berne 
line, attributable to the spraying of the 
oil. On the Zurich-Olten line the diffe- 
rence is considerably greater, since a 
large quantity of steam escaped through 
the safety valves. Sanzin estimates the 
amount of steam necessary for spraying 
at least 10 %; the amount depends, of 
course,.on the nature of the spraying; in 
the Fowler report the figures vary be- 
tween 2 and 7 %, but these are not 
always exact. In the course of subse- 
quent tests an attempt was made to main- 
tain the boiler pressure constant at 
15 atmospheres (220.6 Ib. per square 
inch). It was just possible to do this; 
but it was necessary to put up with an 
undesirable escape of steam from the 


62.76 km. (38.99 miles). 


Dynamometer car tests on the Zurich- 
Olten-Berne line with train 12, June 
20/27, 1921. 


Olten-Berne. 


66.89 km. (44.56 miles). 


362 tons. 464 tons. 
66 minutes. 70 minutes. 
63 4/2 minutes. 68 minutes. 


59.3 km. (36.84 miles) per hour 59km. (36.66 miles) per hour 
(3 starts). 


(1 start). 


safety valves on the Zurich-Olten line 
with a train weighing 362 tons, and with 
two stops, one at Baden- and one at 
Aarau, of 1 1/2 and 5 minutes respecti- 
vely. With a view to obtaining more 
satisfactory combustion in cases where 
the power to be developed varies consi- 
derably, as in the case of suburban trains 
with frequent stops, the most satisfac- 
tory arrangement appears to be to have 
two burners, one above the other (one 
large and one small), or three burners 
placed side by side (one small one be- 
tween two large ones). 

As regards the economic value of fuel 
oil, the price of solid fuel and of liquid 
fuel must show a given ratio, which in 
turn depends on the efficiency of the 
heating and consequently the boiler out- 
put. During the tests on locomotive 
No. 711 a boiler efficiency of 64.2 % 
was obtained, with a coefficient of eva- 
poration of 7.18; and best Ruhr bri- 
quettes which gave a calorific value of 
7500 calories (13500 British thermal 
units per lb.). Locomotive No. 731 
reached a boiler efficiency of 78.4 %, 
with a coefficient of evaporation of 11.1, 
and a calorific value for the fuel oil of 
9500 calories (17100 British thermal 
units per lb.). In both cases the maxi- 
mum pressure of 15 kgr. per cm? 
(213 Ib. per square inch) was main- 
tained. 

9500 x 78.4 154 
7500 x 64.2 

it follows that 1.54 kgr.. (3.39 Ib.) of coal 
is equal to 1 kgr. (1.2 lb.), of fuel oil. 
On the basis of the present price of coal, 


From the equati on 
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60 Swiss francs per ton, the price of oil 
ought not to exceed 1.5460 = 92.40 
Swiss francs. 


Question b. 


IV. — There are no locomotives on 
these railways adapted for the burning 
of pulverised fuel. Trials have, however, 
been carried out, and in the light of the 
experience gained by the Federal Rail- 
ways, it would. appear that it is not the 
actual equipment of the locomotives, but 
rather the preparation of the coal, which 
is the difficulty. 

As the trials were carried out with a 
single locomotive, it was not worth while 
to provide a costly installation for the 
grinding, drying and powdering of fuel. 
The Federal Railways derived their sup- 
plies from existing cement works, the 
rotary furnaces of which are heated by 
means of pulverised fuel. 

These works supplied the necessary 
coal, carrying it in wooden cases to the 
engine depot, a distance of about 20 km. 
(12.4 miles}. The preparation of the 
coal was entirely satisfactory, but the 
quality of the fuel (which was quite suit- 
able for the furnaces of the cement 
works) was not suitable for the locomo- 
tive tests. The percentage of volatile 
matter in the coal used should have been 
at least from 20 to 30 %, whereas the 
actual percentage was not more than 
from 12 to 14 %. Although the increase 
in the temperature of the firebricks of 
the firebox has a great influence on the 
inflammability of the pulverised fuel, it 
would appear necessary to use coal 
which is more or less bituminous. _ The 
Federal Railways being unable to use 
coal from their stock for this DUN aae 
these tests were abandoned. 

At the present day the-+constant pro- 
gress made in the electrification of rail- 
ways scarcely justifies the undertaking 
of so complete a transformation of the 
system of firing locomotives as was done 
in this case. It would indeed be diffi- 


cult to arrive at any sufficiently satis- 
factory solution, in view of the changes 
which would be necessary in the engine 
depots. 

If, however, this new method of heat- 
ing locomotives has not proved a success 
in the case of the Federal Railways, it 
was not the system itself which was at 
fault, but rather the lack of the necessary 
accessories which made it impossible to 
obtain satisfactory results. 

There is no question that, given a com- 
plete installation for the preparation of 
the fuel in a suitable manner, the system 
would be a success economically. 

Further, it is beyond doubt that 
for the heating of fixed boilers, fur- 
naces, etc., this method presents fewer 
difficulties. It is surprising to find that 
in the United States, where this new 
method of using pulverised fuel has just 


been introduced, locomotives of this 
class are still very few in number. 
Question d, 
I. — The majority of the main line 


locomotives have a smoke consuming de- 
vice on the Langer or the C. F. F. system. 

These two systems are effective, pro- 
vided they are properly handled. 


II. — It has not been found that any 
saving of fuel is effected by using smoke 
consuming devices. 


iif. — Almost all the locomotives of 
the Federal Railways are fitted with 
spark arresters, fixed in the smoke-box. 
These spark arresters are of a practical 
type, and have proved effective. 


RAILWAYS 
OF THE CZECHOSLOVAKIAN REPUBLIC. 


Question d. 


The use of lignite in small fumps, 
which is the general practice, causes a 
considerable discharge of sparks, thus 
increasing the danger of causing fires. 
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For this reason we have adopted —.par- 
ticuarly in the case of goods train en- 
gines —- diamond smoke stacks with a 
movable cast-iron grid. At the same time 
we have improved the exhaust by chang- 
ing the height of the blast pipe and by 
introducing a cross-bar in it. This arran- 
gement of the chimney helps to reduce 
considerably the throwing out of sparks, 
while increasing the back pressure and 
reducing the vacuum in the smokebox. 
On the other hand, it results in an in- 
crease in the amount of fuel consumed. 
For this reason we use straight cylin- 


drical chimneys, or if necessary slightly 
conical chimneys, without cover or grat- 
ing; this also applies to goods train en- 
gines. 

The spark arrester used by us consists 
of a sieve, either conical or in the form 
of the lower half of a pyramid, fitted in 
the smokebox; this sieve surrounds the 
blast pipe and the chimney petticoat. 
The sieve intercepts the sparks before 
they are put into motion by the action of 
the exhaust steam. It can be removed, 
either wholly or partly, to allow of light- 
ing the fire. 
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TABLE III. . Replies to Lis 
(QUESTION 
a 
DESIGNATION Types of firebox Grate area 
OF TYPES OF LOCOMOTIVES. (summary description in 
(Categories A, B, C, D.) and dimensions). square metres. 
Belgian Sta 
| Shao cere CeO ee Ie kn tabs fobs ae Shr Various. 2.25 to 5.00 
Otek ae ch Sine: Cer mrerar AUR sh E A Gack 35¢ Various. 4.26 to 3.13 
Da eh cet apideer Gi ape: as ee eng eee ee ee Belpaire, not deep. 1.45 to 5.05 
National Society 
Type C.. 
My per dee ort. Nehtaweig hii .. e enien ey emen Square firebox, Belpaire type. 0.642 
— 2.—14.5t. ater ede > cI Bac & Ditto. 0.645 
— 3.—15t. A Rr ee ote ge es Ditto. 0.725 
— 4,— 16.5 t. Set eh, Yn eee Ditto. 0.725 
— 5§5.— 16.5. ae i RPE AAA ae ere F Ditto. 0.756 
— 6.— 18.8 t. SW AE a cd oy 4 Ge Ditto. 0.785 
— 7.— 2414. NE ia 3 ee ae Ditto. 0.950 
— 8.— 14.5 t. Sore ME Fics ile ob oro) 1 SK ai Ditto. 0.640 
— 9.— 24 t. Sey aly ou) ee Ditto. 1.280 
— 10. — 23 t. ae, ea ee tee Ditto. 4.170 
— 441. — 23 t. SN Eo. cet, coe eae Ditto. 1.470 
— 42. — 23 t. Sh Me Rees ote. gat" Ditto. 4.470 
— 13. — 22.7 t. sn ee Beara siete alouwe s Ditto. 4.080 
— 14. — 26 t. £5, RP Se eae re. Ditto. 1.070 
— 45. — 16.5 t. == See ae 6. Ditto. 1.020 
— 416. — 18.8 t. Si oa eee ee Ditto. 0.720 
— 48.— 18 t. =< * ee) op See eeiemaiic b> Ditto. 0.750 
52 South Manchur 
Square feet. 
« Inspection » 2-2-4) .5 05) pals, sere es eee Wagon wide. 9.5 
“nPrairie » 4-6-2). 6 0h chao SERN Pes Sete Wagon narrow. 22.6 
«Mouble-ender »'2-6-42, 5 nus a) See Ditto. 26.2 
« Might-wheeler» O-8-Olien «snes aie) sence Wagon wide. 40.0 
1b eee Sto So ‘Wagon narrow 34.2 
« Consolidation » 2-8-0. TQ ieee ees Ditto. 46.6 
Sia deen ates Wagon wide. 49.0 
¢ Mikadoiep2sO-2:) 500... <u eee OF saw erie Ditto. 54.5 
« Decapod)'s)2=10-0%0.0 s. 4. ™ ay I Gee Ditto. 50.8 
« Americans 4-4-0hry 30 nce eee are Be Wagon narrow. 26.7 
: Ty Ue Re ee eee oe Ditto. 32.2 
Ten-whester ja 46-0. 12 B2 ae Belpaire narrow. 31.5 
Gist, sca) Seen ae Wagon wide. 50.2 
« Pacitic ecm iene a G2o8 Fe ge eer Ditto. 44.0 
Gt IE: Me ee tee ae Ditto. 50.2 
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of questions. TaBLeE III, 
b, c and d.) 


Metal used 
Type of grate 
for 
(plan or sketch referred to). 
firebox. 


ailways. 
Copper (!). Grate with sets of bars, or rocking grate.J (4) All locomotives of German or American origin which 
- Ditto. Ditto had an iron or steel firebox are gradually being refitted 
Ditto. Grate with sets of bars. with a copper firebox. 
ight Railways (Brussels). 
Copper. Steel grate. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Cast-iron grate, Libert type. 
Ditto. Steel grate. 
_ Ditto. Cast-iron grate, Libert type. 
Ditto. Ditto. 
Ditto. Steel grate. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
~ Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto, 
Ditto. Steel grate, Pelaert type. 
ailway Company. 
Steel. Rocking grate. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto, Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. : 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 


Ditto. Ditto. 
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Tasre III. (Continued.) 


a a i SS SP: SS ST FSS 


DESIGNATION Types of firebox Grate area 
OF TYPES OF LOCOMOTIVES, (summary description in 
(Categories A, B, CO, D.) and dimensions), square metres. 


SS ES TR 


Danish Stat 


Passenger train locomotives. ........-.... aR 1,30 to 3 23 
Mixed train Jocomotives:,. 2 nee nee eee S64 0.90 to 1.20 
Goods: tram, locomotives. ase earn eee 1.28 to 2.62 
Shunting “enzines \. 7). a. aie a eee ae 0.68 to 1.14 


‘ 


Railways of 


a (1) b ce 

Sao) 01a. |e ee eee i Belpaire. | 2.986 | 4.790 | 4.167 3.220 
Sid° 2C4 0. % Pane eee Ditto. | 2.460] 4.845 | 4.650 4.270 
S40! 2Cie. +.) oe eee Crampton. | 2.825 | 1.905] 4.040 2.950 
SHO Hose oti vee. weer eee eta Ditto. 2.825 | 4.905 | 4.040 2.820 
BI IGSio Dee so a ee ee Ditto. 2.445 14.802 | 1.480 2.630 
GS KAD dae en et eer Ditto. | 2.445 | 1.802] 1.480 2.390 
(40 cele Te geet) eagle ae Ditto. 2.583 | 4.800] 4.170 2.600 
Gis An ee oe: BO sae Ditto. 2.0410 | 4.710] 4.540 3.900 
UYU Tite, Mace Wig e anraneaty 1: Ditto. 2.853 | 4.709 | 4.730 3.030 
: Sash? eee ome EL ee Belpaire. | 2.210] 1.600] 1.040 2.280 
89 PA Oe) SAB hn oS apo” ona AE I Ditto. . 2.628 | 4.613 | 4.110 2 50: 
P72 A ee eee Ditto 2.729 | 1.634 | 1.160 2.150 
GAT VE a ee eee ue Ditto 2.720 | 4.750] 4.154 2.770 
Tey 202 >. 1 ose aaah. Ditto. 4.874 | 4.695 | 4.040 4.960 
Sia? COB ik ee nae tae > Crampton. | 2.200) 1.320] 4.040 2.270 
SY) ORI. be ae nea Ditto. 4.348 | 4.660 | 1.493 2.740 
PP? 4B Lye) wa eee Ditto. |4.393] 4.207] 4.010 1.460 
P3 OB oe, ee te Ditto. 4.994 | 4.313 | 1.045 2.060 
Pa SOR, a) «eee Ditto, 2.070 | 4.345 | 0.986 2.060 
P6. VIC. le eee Ditto. | 2.420|4.762| 41.017 2.250 
PS ©) 20 es hoy ee ee Ditto. 2.500 | 1.850} 4.030 2.620 
G1 iG. Pa eS ee ee Ditto. 4.390 | 4.250 | 4.020 1.650 
Co G2. > Ge a ee ee Ditto. 4.370 | 1.430 | 1.020 1.460 
G3. -. Cy. on eee : Ditto. 4.430 | 4.520 | 1.020 4.530 
G4: C. ba ae ee Ditto. 4.490 | 1.360 | 1.020 4.590 
G5 AC.2 Crea ene Ditto. 2.225 |4.500| 4.405 2.300 
G7. D.° . uae eee eee Ditto. 2.200 14.440] 4.400 2.250 
TO AC log. © cane eRe Ditto. 4.450 | 4.600 | 0.980 4.530 
TAC. ieee San re Ditto. 4.750 | 4.474 | 1.040 4.730 
Die eG. ws ah eee Nae ae Ditto. 4.600 | 1.680 | 1.030 4.700 
TIOT-D |.) ct Ace ea Ditto. 4.700 | 4.485 | 4.020 4.700 
Tide AD1t. cc... ee Ditto. 2.494 | 4.681 | 4.423 2.500 
TUG) MBs. oc. she ae pO Slt Ditto. | 2.200 | 4.635 | 1.175 2.260 
TAG OCD.K «1, ict. 4 ye Ditto. 2.346 | 4.685 | 4.400 2.420 
| TIE ik de oe Ditto. | 0.690 | 0.875 | 0.800 0 524 
| aT) We Se on count a Pere as Ditto. | 0.900 | 4.040 | 0.950 0.938 
lg VC a Sa, ae eee Crampton. | 4.420 | 4.015 | 1.020 4.350 
Do) Ta: SAB Bee ar ee Ditto 4.460 | 4.400 | 1.020 4.520 


Ch 1B2t: See eee eee ae ies Ditto. | 4.840 | 4.387 | 1.070 4.960 
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TaBLeE IIL. (Continued.) 


Metal used 
wee Type of grate 
for Remarks. 
(plan or sketch referred to). 


firebox. 
SE IE SE SE ES REE STE RE EE EE I ILE TOES TBE IE EAE LT CELEB, & TE 
Railways. 


Copper. 
Ditto. Soe 
Ditto. vas 
Ditto. ne 


\isace-Lorraine. 


Copper. ot () a= Average length of firebox. 
oh bn 6 = Average height of firebox. 
itto. ; nee a : 6 
Ditto. ib c= Average width of firebox. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 


~. Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. pi 
Ditto. | - 
Ditto. ' 
Ditto. ; 
Ditto. i 
Ditto. 

Ditto. 

Ditto. Kar 
Ditto. he as 


“A192 


A | AY 
4 hh ray oy. 


Dek eee 
i) POUESIGNATION 7) Ait 
ot AS mt ao ae HE 
wt ; At Ja} 
‘TYPES OF LOCOMOTIVES. 


Ce 


, in? oT OS 


Class A () (2). 


1 Series VI (tank-engines) . ah Crampton. o 


tbe 0-3-0 


WiSeriese(geo dit... eae ee 


WiSerigsM@UUMPe «Cys a. 0k a Ditto. | 4.492 : 7 4.992 


Series XIU... .. ees. | American type | 


Merias Vi Aleta, a) ley ae |) Crampton. | 


0-3-0 


Series VI (tank-engines) ....... ‘Ditto. 


0-3-0 bes He 
: : be fia: Vile ee is 28 
Series WAGE «cB als oa: rE 3 Ditto. ft 4920 2 | 0.918 | 4.200 | (1.207 


HH Series VIII (tank-engines) ... ... Ditto. 1.385 


1 


8 | 1.188 | 1.245 


SenerwTe .4U0.) eee Ape Ditto. | 1.592 


WSeriessVill@ eters, /oa2 «Moen Ditto. 4.592 


Series IX (« Mallet » locomotives) . . 
0-2 + 2-0 


Series XIII (tank-engines) . 
4-5-4 


Ditto. 11770” 


Belpaire, | 2.240 
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TABLE III. (Continued.) 


- 


TE 


Type of grate 
Metal used 


Grate 
for ‘ ee Remarks. 
heal horizontal (H) fixed (F) Position 
firebox. or or rocking of 
inclined (I). grate (R). drop grate. 


SS A SE 2 EE SS I ET ST I A RR TTT LP EE SS 


pany, France 


Square 7 (4) The grates of the locomotives 
BreIres of this railway consist of sets of 
0.900 Copper. H Fixed grate. Ps cast iron bars of the types shewn 


in the attached plan (N° 39513), 

according to the dimensions of 

F E : , the firebox. Thebarsare9 mm. 

1.050 Ditto. I (11°30') Dita, he thick and are placed 10 mm. 

apart. The drop grate consists 

d : of a set of transverse iron bars 

1.500 Ditto. I (429) Ditto. “7° 20 mm. thick, with 10 mm. 
spacing. 


(?) The figures placed below the 
designation of the locomotive 
series indicate : 


3.800 ~- Ditto. I Ditto. Two sections placed independent leading bogies or 
longitudinally, one axles: y 
on each side of the the number of coupled axles; 
grate. independent trailing bogies or 

axles. 

0.960 Ditto. H Ditto. 

4.140 Ditto. H Ditto, 

poked) Ditto. H _ Ditto. 

1.580 Ditto. H Ditto. 

4.420 Ditto. H Ditto. 

1.120 Ditto. H Ditto. 

4.960 Ditto. I Ditto. 

3.084 | Ditto. I Ditto. | At700 mm. from the 


tube plate. 
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‘TABLE III. (Continued.) 


Types of fireboxes (Description and dimensions). 


DESIGNATION 


OF Monge Height of crown : 
ypes above Inner width Inner lengt 

of foundation ring 

TYPES OF LOCOMOTIVES. 


fireboxes. icohi, one top. bottom. top. bot 


Eastern Rail 


Metres. | Metres. |. Metres. | Metres. | Metres. | Me 
SeriesX LUT. ae a nee ic meme Crampton. 2.485 | 4.800 | 1.570 | 1.0035} 2.708 | 3. 
15-05 
SeriesiXL Ws Neue ee Sia Ditto. 4.855.) 42490 | 4.240 |) 4000" oe 2 S00 imeee 
0-4-0 
Series VIII (tank engines) ...... Ditto. 1.628 4.358 45067) 03990" | Ao are iat 
1-3-1 
SeriespKl Dp aio tee aes) oy ape Ditto. 2.000 |. 4.620) 4.320" | 4010 Si t2e25 Gna. 
0-4-0 
Series XI (tank engines) ....... Belpaire. 1.827 | 454420 162200) 000% | 2a 20a meee 
1-4-1 
Series TT stoic ketenes aie a mena Crampton. 1.575 4.380 | 1.040 | 41.004 | 4.552 A 
0-2-4 
Series DVi ant 0 oase. hase em emnemne Ditto. 1.495 ofc 4.023 -}°°0.992 | 4 G50 tee 
0-2-4 
Series p VLC wee ct 00k eee eee Belpaire. 4.860 1.430 1.4184 0.998 A OL Ses 
1-3-0 
Series VIII¢, Suburban, with bogies 
(tankSengines)\)s <0 5 sence cine Crampton. 4.628 1.368 4.067 | 0.994 | 2.20551) 2° 
2-3-0 
Series XJc (tank engines) ...... Belpaire. 2.457 | dood2. | 42062") 1.000" ee. 3Ofeal meee 
2-3-2 
Series VIIIV (locomotives with large 
driving. wheels)". 2 ue esau Ditto. 2.080 | 1.580 | 4.230 | 0.991 | 2.674 | 2. 
2-2-4 
Series XCM ho. B.S. 2 eae Reena Ditto. 2.1482 | 1.537 | 4.062 | 41.000 | 2.394 | 2. 
2-3-0 
Series VIIIV (locomotives with large 
driving wheels)........... Ditto. 4.860 | 4.568 | 1.249 | 4.006 | 2.420 | 2. 


2-2-0 


TaBLeE III. (Continued.) 


Type of grate 
Metal used 


Grate 
f R “ks. 
aa Hh horizontal (H) fixed (F) Position a ied 
3 firebox. or or rocking of 
inclined (I). erate (R). drop grate. 


St SSS 


mpany, France. (Continued.) 


quare — 

netres. 

3.310 Bh I Fixed grate In the middle. 

390 Copper. I Ditto. Ditto. 

| 820 Ditto. I (43°) Ditto. 

?.620 Ditto. 1 Ditto. In the middle. 

422 | Ditto. I Ditto. 700 mm. from the 

tube plate. 

1.630 Ditto. I (9°414') Ditto. 

|. 710 Ditto. I (41°42’) Ditto. 

2.060 Ditto. I Ditto. At front. 

2.260 | Ditto. I (18°) Ditto. 

2.570 | Ditto. I Ditto, At front. 

2.740 Ditto. por Ditto. 
Ditto. 

2.570 | Ditto, AS ie Ditto. | Ditto. 

2.520 | Ditto, re Ditto. | Ditto. 
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TaBLe II]. (Continued.) 


Types of fireboxes (Description and dimensions). 


DESIGNATION sae 
Height of er 
oe Types ~ tsoea rad Inner width Inner lengtl 
, of foundation ring 
TYPES OF LOCOMOTIVES. 
fireboxes. front. back. top. bottom. top. bot 
Eastern Railway Comp: 
; Metres. | Metres. | Metres. | Metres. | Metres. | Metz 
Series VIIIv (locomotives with large 
drivinguwheels)). ©... \s el ene ean American. 4,760 | 4.560 | 1.300 | 4.686 | 1.344 | 4.5 
2-2-4 ; 
SeriesvL Vite pars. > yo. ae acumen Crampton. 41.628 4.023 1.070 1.015 2.195 2.5 
1-2-0 
ISCPICSPNOLCE. Su. Me sr node cope care, Sam Belpaire. Pinstcre |) Gash 12220.) 21000) | 228945 eee 
2-3-0 
Class C. 
Series [X¢wiaeenesis ouch so~ & Sues Crampton. 1-590 | 45240) s)8 4.285" | AR0008 | en200 Rees 
0-4-0 
Series [X¢ (« Mallet » locomotives). . Ditto. AAO West) ete 092 13022 PAULO) || 2.1 
0:2 + 2-0 
Series UX. oil) tap ¢ 7 meee Ditto. 17604 4) 4-460) £5280) 2330 ee oOdeel eden 
0-4-0 
Series XI (tank engines) ...... Ditto. 4 794|" 40554) 4.248) || OR988iy 92 e3cemimene 
4-4-1 
Series X tio, eieaene ose eee Ditto. 4.850 | 1.358 | 1 090 | 1.000 | 2.080 | 2-1 
0-4-0 
Series X1Ts. 05 uees nacceccihote ae ee Ditto. 2 065 | 1.458 | 1 390 | 0.970 | 2.800 | 2.¢ 
0-5-0 
Series VI[ (tank engines), ...... Ditto. 1.460 yok 0.9386 | 0.976 1 200s \edine 
0-3-0 
SOMINGUOR GS S54 5n 25 Ditto. 1.585 | 4.400 | 1.067 | 0.960 | 4.548 | 1.¢ 
0-3-0 
Series [X (tank engines), ..... ... Belpaire. 4.400) 45400 | 245400) ") AeA AE SOOT tame 
0-4-0 
Series XM... eee Crampton. | 4.745 | 1.600 | 4.400 }| 4.080 | 2.404 | 2.! 
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TABLE 111. (Continued., 


Type of grate 
Metal used 
Grate 
ar ares 
ho is horizontal (H) | __ fixed (F) Position BOS: | 
5 firebox. or or rocking of 
inclined (I). grate (R). drop grate. 

I ——————————EEEEE————EEE——EEEEE 
France. (Continued.) 
Square 

meres. 

2.74 Copper. I Fixed grate |. In the middle. 

2.39 Ditto. I (47°) Ditto. 

2.57 Ditto. I Ditto. In front. 

2.25 Ditto. I Ditto. In the middle. 

2.07 aS I Ditto. 

oe Copper. I (41°45') Ditto. 

2.50 wee I Ditto. In the middle. 

2.10 Aa I Ditto. In front. 

ae Se) AS I Ditto. At the back. 

4.26 ad TI (12°25') Ditto. 

1.63 Copper. I (43°34’) Ditto. 

2.28 Ditto. H Ditto. In front. 

2.59 Ditto. I (7°06') Ditto. Ditto. 
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TaBLe III. (Continued.) 


Types of fireboxes (Description and dimensions). 


DESIGNATION 


Height of crown 


es Types above | Inner width Inner length 
k of foundation ring 
TYPES OF LOCOMOTIVES. 
fireboxes. front. back. top. bottom. top. | botton 
Eastern Railway Co! 
Metres. | Metres. | Metres. | Metres. Metres. | Metres 
Seties way aie. Suck hee sepemenentas Crampton. 2.210 4.610 1.375 | 0.998 2.666 | 3.045 
1-4-0 
SOrics NUTM ses eit) coo: list teksts Sea ake American. 4.7095 | 41.6385] 4.56 0.964 | 2.833 || 32413 
1-4-0 
Series VIII¢. Suburban ordinary type 
(tank Gneines)iG is wee. oo ee Crampton. 1.628 | 41.358 | 1.067 | 0.991 | 2.2055) 2.260 
0-3-4 
Series X Utpeeapemeepeee’ «(2 +) steue Belpaire. 2.400 140570 | 4.310 | SAP O01 2. 614s emia 
4-4-0 
Series X15. sweepers =. & & Ditto. 1.857 | 41.525 | 4.062 | 4.000 | 2.3894 | 2.484 
2-3-0 f ‘ 
pia) ie. Gs oh Gao, oho oF Gace Oem Crampton. 2.005 | 4.655 4.320 | 4.0201 | 2.516 | «2.606 
2-3-0 
Series XI1s 2 yids eapeeemreeineirc es ee Ditto. 4.880 | 1.590 | 1.524 | 4.560 | 1.9388 | 2.50C 
1-5-0 
Series XI (locomotives with large dri- 
ying wheels)\.) 8 a 0s:0) een Ditto. 1.745 45145 4.283 | 1.090 | 2.433 | 3.006 
2-3-0 
Series XI (locomotives with large dri- 
ving whieels) “.".) Sn beeen wae Ditto. 4.844 4 867 | 1.288 | 9.88 2.397% lie Zone 
2-3-0 ‘ 
Series VIIIv (locomotives with large 
drivingumbeels): ss). + o eeeeeeee American. 4.980 4.770 | 4,400 | 2.050 | 1.894 2.490 
2.9.4 . eb : ta 
Series XI¢ (locomotives with large dri- 
ving Witeels)gs si bat <) «0 teeter ee Belpaire. 2.227-°1 41.527 | 4.220 | 4.005 2.714 | <3.078 
2-3-0 
\]| Series XI (« Pacifice) ........ Crampton. 2.420°°} 4.52 1.375 | 1.880 | 2.460 | 2.842 


2-3-4 (front). | (back). 
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TABLE III. (Continued.) 


—————— 
ee —.__vw99060B08BE80800"B00B0N90_eeBQqobBaBeB0R(RE]_RqQ—_—_—_—__eeeeeeaoooEEE——————————E—E—EEE 


Type of grate 

, Metal used 

Grate 
: for : : +; Remarks. 
hve horizontal (H) fixed (F) Position 
é firebox. or or rocking of 
inclined (I). grate (R). drop grate. 

TE IE SI IS RE RE I a 
ny, France. (Continued.) 
quare 
letres. 
16 eG I Fixed grate. front. 
Boo E56 H R ditto. 
26 Copper. I (43°) Fixed grate. ditto. 

.80 Ditto. I EK ditto. 

54 Ditto. I F ditto. 

.68 6 I F In the middle. 
.90 a I F ditto. 

nc Copper. I F ditto. 

84 Be I FE ditto. 

$y) oA I K ditto. 
1607 Copper. I F front. 

at aa I R ditto. 


1900 


1V-A—200 
TaBe II1. (Continued.) 
DESIGNATION Types of firebox Grate area 
OF TYPES OF LOCOMOTIVES, (summary description in 
(Categories A, B, C, D.) and dimensions), square metres. 
1 aS Rg a a ER SE TD 
Mi 
Type B. Number. 
Ay ES Oe. ee ta 5) CNA IS os ny 4 1.74 
SU Nea. ee re Sw eee eS etn be ee 4 1.35 
Ses | co ARE METAS EG. Open 58 oe Seemann Att 2. 8 4 1.79 
SOLE ssa peskels oc1 co jee State pee des Ronee 4 4.46 
1G01 non!@ompound’..< <0... eeeweee iysmcletereae 4 4.71 
AGOL Compound yc: 0s) <1... x 5a eee 4 Lats 
1904 Ue Uae iy eam tnee re ainsi 5,0 Ge Rng ee 2 2.18 
US PARI aaearet arch tA Ga RCE Senin "Gs 2 ba 3 3.08 
ROOT oo: x op ARREARS MPeNCON sie) <) 1) ler ce) Settee REE 4 1.90 
ROD. ieee wikia vee teehee eS Gl ORs) (si See eememe 3 4.82 
QIOD ees Mo oes Gee ees Boon, SU 3 1.82 
SOO sae le, ss ely sue eC mee tone te, bs. ne ree 2 2.78 
Type C. 
OBL Siac. ch nad oe (eine |e ORME.) are 4 1.35 
fis Cr(s) NE RRS Moses Sk aioe mc Ae 25 1.90 
TBOL) he Pa 4) eas Sanne ca ee ee 70 2.49 
CU) Ot eRe reps a5 Sg Lo Suciise! ee 31 2.49 
ATO a) oi! A ee 44 2.02 
Wiss Lr nt MARR OES i Oe es Of Big no 34 2.46 
010) OMS on cee EMM he Sua coe auc 90 2.15 
2201S eer p te ks 3”. Na eed ince earn bf 2.65 
4010) Meee Ai.) cy Om MMEED, RR) Ochs pelea’ : 4 2.59 
Gh 


1904 
1V-A—201 


TaBLeE IIL. (Continued.) 


Metal used 


for Remarks. 


Type of grate 


firebox. (plan or sketch referred to). 


a a I OO ————————————————————— 


ilways. 


Firebox dimensions 


————E———EE———— ————————————————— 


Height above 
foundation ring 


Front. | Back. 


Length Width 


At top. | Atbottom. At top. | At bottom. 


Ordinary, with bars : 


Copper. Thickness of bars. ..... 20 > 4.520 | 1.520 | 1.644 | 1.702 | 4.085 4.086 
[ Space between bars ..... 13 


Ditto. Ditto. -280 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto. 

_ Ditto. Ditto. 
Ditto. Ditto. 
Ditto, Ditto. 
Ditto. Ditto. 


528 
-575 
-640 
105 
- 105 
.580 
| .420 
.990 
.690 
.690 
ATS 


233 .050 
.078 


.008 


-620 .660 


4 

4 
.398 | 1.446 
RGLOS 5 1e202 
649) | 4.702 
.674 | 2.742 
3.077 
1.900 
1.892 
1.892 
2 


.802 


104 
.830 
804 
804 
. 116 


= EF KF HH KE FE FE FE ES 


il 
4 
1 
1 
4 
1.230 
1 
“l 
4 
1 
1 


On OR Cr 
(=) 
oo 
So 
a cE ee ee eed 


cs) 


Ordinary, with bars : 
Copper. Thickness of bars: ..°.. 2.2. 20 
13 


_ 
ies) 
for) 
cS 


-625 | 1.264 


— 
for) 
© 
or 
-_ 


1570 | 4.570 1.838 | 


.270 
. 248 
475 
. 330 
380 
530 


294 
.394 
955, 
294 
.094 
250 


987 


we wn wo -- 
~ 
~] 
ta) 


Ditto. 
Ditto. 
Ditto. 


Ordinarv, with bars : 
Thickness of bars . Front 15 
Space between bars. . { Back. 10 


Ditto. 
Ditto. 
Ditto. 


wm Wh m& WwW W 


© 


1 
4 
4 
1.725 
4 
1 
4 


a Od 


nm 19 
fer) 
i=) 
So 


Ditto. 4.514 | 0.854 440 


rw) 
vo 
e 
lo 2) 
e<) 


Ordinary, with bars : 
Thickness of bars...... 20 
Space between bars... .. 13 


Ditto. 119 | 2.160 | 2.208 


— 
or 
_ 
Cs 
— 


Ditto Ditto. 
Ditto. Ditto. 
Ditto. ~ : Ditto. 
Ditto. Ditto. 
| | 


4902 


IV-A—202 
TABLE ITI. (Continued.) 
DESIGNATION Types of firebox Grate area 
OF TYPES OF LOCOMOTIVES. (summary description in 
(Categories A, B, C, D.) and dimensions). square metres. 
Midi Railwa: 
=O eae wee aR ts a aPC SE A. 16 4.02 
S051 ...d Selah’ AiR tae & (RRR aD oe tote aye 4 4.02 
BLOF 9.52 3 appouei is dy opps 16: dee eee he GRITS te 20 4.00 
AOS Mata coer WS Lid SP re a SS Se) cat i 20 2.65 
AQOM Ne ae cag hs 55 1 OS Zo pepe Ae hee 18 2.80 
AN Od 5. cote eee na abtsges he hile, 2/0 adits Rarer 40 
2 VAI) Renee avis Shara ASTROS © 4 chs oj Oe ae Coa ee 153 
ABOU: tess vai eter VANE rope a aeiebty lutorcisioce Saxe 18 
100) Geaee MEN PA Me Ucmote Qidyic co 5 Ouokabo e 47 
Paris-Orles 
Belpaire firebox : 
Juene ting omens 2.400 to 3.100 2.34 to 3.40 
Widths -pomcaoms 0.972 to 4 000 
Belpaire firebox : 
eneths* 27 aerariee 2.842 to 2.875 
Width : Front . . . 0.975 to 0.985 3.80 to 4.27 
_ Back .. . 4.680 to 1.880 
Flat topped firebox : 2 a 
ene th «... seme 2.250 to 2.707 2.25 to 2:72 
Wath. 5 7 i 1.000 to 1.040 iG 
Flat topped firebox : 
Genie bh: «src ee uecaaaurenreiae 2.842 we 
Width : Front. .... . . 0.985 4270 
— Back. |: /stapwreacete 1.880 yee 
Round topped firebox : 
Then pthis ois. tracten <a 2.441 to 2.443 3.20 to 4.69 
Width ....'. . . 1.302 to 4.044 
Round. topped firebox .: 


Tene Gees. 2) s) oilelae 2.387 to 3.128 2.49 to 3.03 


1903 
IV A—205 


TABLE III. (Continued.) 


SS a RR SS SS SSS REE 


Metal used 
Type of grate 
for : Remarks. 
ae (plan or sketch referred to). 
RS SS ES 
ontinued.) 
Dimensions of firebox. 
a 
Hei h = 
fodnennen eae Dength pain 
Front. | Back. At top. |At bottom At top. | At bottom. 
Ordinary bar type : | 
Copper. (hickness/ofbars’ . 5% . . 20} 2:440 | 1.540 | 2.344 | 2.742 | 1.370 | Fr. 0.965 
Space between bars... . . 43 | 2.410 | 1.540 | 2.344 | 2.742 | 4.370 B. 1.860 
Ditto. Ditto. 2.020 | 1.430 | 3.345 | 2.745 | 1.980 | He 0.38 
Ditto. Ditto. 4.910 1.560 | 2.500 | 2.600.] 1.300 4 010 
Ditto. Ditto. 2.060 1-600 9):25 739) 20716 4.3410 1.004 
Rocking grate : ; 
Steel. Phiekness'of Sars’.25 <4 9... 18 | 4.814 1.398 2.300 | 2.444 4.422 teal 
Space between bars... .. We 
Ditto. Ditto. 1.654 ESTO 22198) ok ee Lari 0.972 
Copper. Ditto. 2.050 | 1.460 | 2.654 | 3.075 | 1.270 0.993 
Ordinary bar type : 
Ditto. Thickness of bars. ..... 20 | 1.745 4.445 2.620 | 2.707 1.270 _4.000 
Space between bars... . . 13 


ilway Company. 


Locomotives : 1 to 25 — 1701 to 1725 — 171-C to 326 C, 
3001 to. .. ,— 4001 to... ;— 5001 to... . ,— 3201 
vo ey — 4204. fo 22. 5 =! 5801 to’. 2, — 5616 


Copper or steel Parallel bar type, 
Rocking grate. 


Ditto. Rocking grate. Locomotives : 3501 to... , —4501 to ....,— 6004 


SO sce exe 


Ditto., Parallel bar type. 
Rocking grate. 


Locomotives: 5504 to 5525. 
German locomotives (armistice) . 


Rocking grate. Locomotives: 3641 to 3680. 


American locomotives, type A. 


Ditto.  _ Ditto: Locomotives : 1772 to 1800. 
American locomotives, type B. 


{ 


to 
to 
Ditto 
er, | ‘ 
= Ditto. Ditto, Locomotives : 3591 to 3640, — 5814 to 5960. 


1904 
r 1V-A—204 


TABLE III. (Continued) 


DESIGNATION Types of firebox Grate area 


OF TYPES OF LOCOMOTIVES. (summary description in 
(Categories A, B, C, D.) and dimensions), square metres. 
_P. L. M. Railw: 
I. — SHUNTING ENGINES. 

Series. Classification. 

7401-7615 0-3-0 Crampton. 4.36 
7701-7150 0-4-0 Belpaire. 2.32 
II, — MaIn LINE LOCOMOTIVES (type 1). 
Series. Classification. 
1513-2397 0-3-0 Crampton. 4.36 
3401-3735 2-3-0 Belpaire. 2.48 
2430-2599 2-3-0 Ditto. 3.08 
2601-2760 2-3-0 Ditto. 2.98 
6201-6285 2-3-1 Wooten. 4.25 
5301-5550 2-3-2 Belpaire. 2.48 
5504-5545 2-3-2 Ditto. 3.08 
4001-4172 0-4-0 Crampton. 2.08 
Crampton type, 

401-969 1-4-0 with round topped box. { eos 
3741-3975 ~ 4-4-0 Belpaire. 3.08 
4295-4499 1-4-0 Ditto. 3.08 
4701-4982 2-4-0 Ditto. 3.08 
1130-1369 1-4-4 Wooten. 4.25 


Chalosse and Béa 


Belpaire Type : 0.93 
Eength: «seen 1.406 
Corpet locomotive ......... Popes farce oid eS, 0.775 
Wadth: “tery ceehemeers 0.660 
Depth. 2. cumveaee ete 1.048 


1905 
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TaBLe IIT. (Continued) 


Metal used T f i 
ype of grate 
for . , a = Remarks. 
(plan or sketch referred to). 


firebox. 
upany. 
Characteristics of firebox. 
a 
p Di : 
Heaing Height of crownsheet ai uboer oat 
surface. 
front. | back. length, | width. 
Square metres, | Metres. Metres. Metres. Metres. 
Copper. aos 7.04 4.520 1.404 4.290 1.060 
Ditto. she 10.23 4.820 1.220 2.440 4.010 
Copper. = 7.04 4.520 1.404 1.290 4.060 
Ditto. ae 427.53 2.020 4.822 2.270 4.230 
Ditto. -s 16.00 2.240 1.370 2.840 4.250 
Ditto. af 45.42 2.184 4.372 2.740 4.200 
Towards the 
s centre line. 
Ditto. wee 15.67 1.995 1.480 2.280 1.516 
Ditto. Bee 12.05 2.020 Teale 2.270 1.230 
Ditto. Bee 46.00 2.210 1.370 2.840 4.250 
Ditto. | sae 9.54 4.795 1.624 4.390 4.290 
Steel. r 15.70 {.710 4.630 2.795 1.536 
Copper. on 16.00 2.210 1.370 2.840 1.250 
Ditto. at 16.00 2.210 4.370 2.840 4.250 
Ditto. re 16.00 2.210 4.370 2.840 4.250 
Towards the 
centre line. 
Ditto. ee 15.67 2.000 4.480 2.280 4.516 


am Tramways. 
Copper. Horizontal :: 


-Superheatied steam locomotive . balers 


_ Locomotive of 48 tons light weight ........ 
| Locomotive of 22 tons light weight ........q | 


Engines 1 to 12 (Landes)... ... 5. 


Front . 
Back . eo: Gy sO 
Top . 


Internal height .. . 


Internal length dist cakes co caieteetes “ Cs was be 
; : Bottom joel orn eh 


¢ Sixss Top . a Rom 
Internal width. 7-5 -tag.)-ra|-t sence een 


Bottori.. bee) a 


ahs 
oh 
| 
| 


Crownsheet — ae 
Sides ... pate: 


Thickness a. yo idan ee inten Pale ea nae nee = ali So 


Tube plate. SY 
Engines 24 to 24 (Born and Marensin). : . 


‘ 


Tnternalelght’® 4 3:2 2yiyeieias) mane ae een 


—=—A~— 
S| is 
= 
5 
rr 


Internaldeng throes. calmer ee eee ened V Bottom i 


yy Shoe tate 
Internal width......... nce ea oe } sctiom, ie 


. 
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TaBLe III. (Continued). 


Metal used 
Type of grate 
for : ee “ce ae Remarks. 
PN (plan or sketch referred to). 


SS a SR 


am Tramways (Continued.) 


? 
Copper. Horizontal ; 
UES EA a a ee 1.015 
A GtG HY re cree > nee Yee ES cs Fay 2s 0.960 
n Département. 
Copper. Cast iron. 
Ditto. . Ditto. 
lways:. 
Copper. Horizontal grate: 
rem e tee eas se vel as, to 0.865 
Withee se sce ses skate 0.968 
Copper. Grate inclined at 27.4 °/o. 


Length measured along slope. 
0.995. 
Width : 4.005. 


1908 


BuSeniés. S41)... 3) jee cae Siew eee won en 


C 


Crownsheet with roof stays. 
1 


Standard gauge. 


Firebox fixed between the frames ; 
round top with roof stays. Brick 


Belpaire with roof stays. Arch, 


Series 181.0) 2. 2 sie suse. = ae 46 m® 05 of direct heating surface. | 
a Belpaire with roof stays. Arch, 
DETIOS 224.2 = haem ne ae | 45 m? of direct heating surface. 


Heating surface of firebox : 15 m? 80 


arch, 9m?29 direct heating surface. | 


1V-A—205 
TaBLe III. (Continued.) 
DESIGNATION Types of firebox Grate area 
OF TYPES OF LOCOMOTIVES. (summary description in 
(Categories A, B, C, D.) and dimensions). square metres. 
Landes Local 
| 
i Metres 
Crowpsheet. 92705 setae 0.013 
Sides five. tisee casas ae 0.043 
ThICKess $0) -5 Sa Mae ve ok ey Goes eh ES Bark to FUN . 0.013 
0.013 
Rubesplatecncon. > = efacas a —= 
0.025 
Railways of 
Round topped firebox : 
Glass Ci. oh % here ee eee tee BC ae on Se Were thy est. eeepc es 4.275 4.42 
Rid :; <apetrpeaeemc came kane 1.415 
Belpaire firebox : 
Classhl) Weer renee cles ee eke teen ee ee Theneth "iets ear ait see 0.855 0.86 
Width nqiear se oe eae aeons 4.000 
Algerian § 
Type C. — Standard gauge... .......... Of copper. 
Old type 0-3-0. Series 1 t0135. (Arrondissement Crownsheet with roof bars. 
of Algiers). 0. 75 50% 2) 262 2m: wep ees Heating surface of firebox: 7m* 74 | 1.344 X 1.001 =1 
| Old types 0-3-0 and 4-3-0. Series 104 and 4 t. Crownsheet with roof stays. 
(Arrondissement of Bone)... .....--+-.- Heating surface of firebox: 7m?40 | 1.500 x 1.000 = 4 
ak 4 Teal. Bonee Olina Crownsheet with roof stays. 
. Type 2-3-0. s 0/26 Ieee t= 
ie Racha aS ae Heating surface of firebox: 10 m?295 | 2.300 1.012 = 2 
Recent. Type 4-5-0. Series 521 to 550. ...... 


2.860 < 0.954 = 2 


Tunisian 


1909 
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TABLE III. (Continued.) 


a, 


Metal used 
Type of grate 
for Remarks. 
, (plan or sketch referred to). 
firebox. 


NN en ee SS 


ys (Continued.) 


stern Pyrenees. 


Copper. 


Ditto. Bar grate. 


ilways. 

Copper. see 
Ditto. en 
Ditto. mig 


Ditto. 


Ditto. 


1y Company. 


Copper. Inclined grate with drop grate American two cylinder engines. 


Ditto. Ditto. Superheated steam express engines, 4 cylinders. 


Ditto. Ditto. Superheated steam engines. 


1910 
TV-A—210 


TABLE III. (Continued.) 


: 5 


f 
DESIGNATION Types of firebox Grate area 
OF TYPES OF LOCOMOTIVES. (summary description in 
(Categories A, B, O, D.) and dimensions). square metres. 


1 SE ER TT LE OES 
Tunisian Railv 
Firebox between frames, round 

Series Aen) cca CMe nls Sena ee } 


crownsheet with roof bars 6 m? 08 ABE 


direct heating surface. 
t : ; 
Belpaire firebox between frames, 


with roof stays, 7 m® 45 direct 1.50 
heating surface. 


Series drebutlti< 4.5. ase eee eee 


stays, 4 m? 37 direct heating sur- 


i 
Series C0012 ae Pe ee es Firebox between frames, with roof 
. face. 


Narrow gauge. 


Firebox between frames, round 
Denies S0Ls250 Paine snes eee one crowusheet with roof bars 3 m? 63 0.7137 
direct heating surface. 


( Firebox between frames, round 
Giskiod- SEA» Wes eh alld bt2) oe eee crownsheet with roof bars, 3 m?64 0.73 
direct heating surface. 


Belpaire firebox between frames, 
Series, 451 \neeaee ice San eee ee | “with roof stays 6 m® 48 direct 4.02 
heating surface. 


Belpaire firebox between frames, 
Series 504 fa. SR eee with roof stays, 7 m? 60 direct 4.22 
heating surface. 


6 Belpaire firebox between frames, 
Serles. SoU) 25 vay ee ee with roof stays 9 m? 82 direct 1.55 
heating surface. 


Round topped firebox with roof 
Series G805,220 105-2 ae. Ste stays, 9 m? 54 direct heating sur- 154 
face. 
Series 704 (22 (enor ee ee eee with roof stays, 8 m? 60, direct 4,43 


Belpaire firebox between frames, 
heating surface. 


Series 751". Ggeequeee as See eee Ditto. 


Belpaire firebox between frames, 
uppSeriés 801°. | .c tee aaeet eee with roof stays 8 m? 95 direct 2.20 
heating surface. 


Sefiesi401 viictow oie Sees eee crownsheet with roof bars 5 m? 0.94148 


direct heating surface. 


Round topped firebox, between the 4.23 
frames, with roof stays 4 m? 80 
direct heating surface. 


| om between frames, round 


Serressd02 te aN © co oe tee eee tes 


4941 
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TABLE III. (Continued.) 


Metal used 


for 
firebox. 


Type of grate 
(plan or sketch referred to). 


Remarks, 


apany. (Continued.) 


Copper. 
Ditto. 


Ditto. 


Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 

Ditto. 


Ditto. 
Ditto. 


Ditto. 


Ditto. 


VI—24 


Horizontal grate, without drop 
grate or arch. 


Inclined grate, drop grate andarch. 


Horizontal grate, without drop 
grate or arch. 


Ditto. 


Inclined grate, without drop grate 
or arch. 


Ditto. 


Inclined grate, without drop 
grate and arch. 


Ditto. 


Horizontal rocking grate, American 
type, with drop grate and arch. 


Ditto. 


Ditto. 
Ditto. 


Inclined grate, without drop 
grate or arch. 


Inclined grate with drop grate 
and without arch. 


Simple expansion. 
Ditto. 


Ditto. 


Ditto. 

Ditto. 
Mallet compound engines. 
Simple expansion. 
Mallet compound engines. 
American compound engines. 


Simple expansion. 


Express superheated steam engines. 


Simple expansion. 


Ditto. 


1949 


IV-A—212 
TaBeE III. (Continued.) 
DESIGNATION Types of firebox Grate area 
OF TYPES OF LOCOMOTIVES. (summary description in 
(Categories A, B, O, D.) and dimensions). square metres. 


RS REN SE A 


Franco-Ethiop 
; ' 
Simple expansion locomotives with tender. 6 coup- Roynd foppee bo: eS 
led with bissel bogie. 1 m. 200 wheels. direct stayed ; stays of manganese- : 1.09 
copper. 
| 
Superheated steam locomotives with tender. ae ae 
6-coupled with bissel bogie. 1 m. 200 wheels. ie: ; 
Compound locomotives with tender. Saturated ate ae 
steam. 8-coupled with bissel bogie. 1 m. | ALVO: : 
wheels. ) 
Superheated steam locomotives with tender. ; 
8-coupled with bissel bogie. 1 m. wheels. Dilto. 1.50 
| 
Simple expansion tank-engines. 6-coupled. 0m. 800 , 
wheels. JERI 0.794 
Simple expansion tank-engines. 6-coupled. 0 m. 850 tae en 
wheels. ; : 


General Administration of Railways and Public Wor 


Cc 
Firebox without brick arch. Firebox 
: crown inclined towards the rear 
Rack locomotives. Narrow gauge (1m. 05)... . go as to be horizontal on gradients 2.410 
of 7 °/. 40 m? of heating surface. 
D | 
Firebox withoutarch. Firebox crown 
; j inclined towards the rear so as to 
Adhesion locomotives. Narrow gauge (1 m. 05). . ! be horizontal on gradients of 3/y. 1.40 
: 7 m? 03 of heating surface. 
. | 
Brick arch in firebox. Swinging 
Superheated steam locomotives .......... drop grate. 14 m? 90 of heating 2.60 
surface. y 


1913 
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TABLE III. (Continued ) 


A FR 
Cen nn eee ne 


Metal us 
etal used eenatat eras 
for . Remarks. 
; (plan or sketch referred to). 
firebox. 


lway Company. 


Copper. Tron grate. For 1 m. gauge. 
Ditto. Ditto. Ditto. 
Ditto. Ditto. Ditto. 
Ditto. Ditto. Ditto. 
Ditto. Ditto. Ditto. 
Ditto. Ditto. Ditto. 
1ascus-Hamah Railway and Extensions. 
| f 
Formed of a variable number 

of sets of four shaped iron 
Copper. firebars, separated by wedge 

shaped washers and rivetted 

together. 
Ditto. Ditto. 


Note. — The length of the firebars is half that of the 
Ditto. Ditto. firebox except on locomotives fitted with a transverse 
drop grate, the width of which has to be deducted. 


1914 
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TABLE III. (Continued.) 


DESIGNATION Types of firebox Grate area 
OF TYPES OF LOCOMOTIVES. (summary description in 
(Categories A, B, O, D.) and dimensions), square metres. 


General Administration of Railways and Public Wor 


POE ee ee ees 1.60 
eee Bee ae 1.85 
erm e ek 2.40 
i vigewpetapee 2.95 
Os) ance: bee lce Cee 2.60 
iSe4) See ee : 2.00 
PB ee cates aes eae ae 2 1.50 


French West Afri 


TS ibe. s eeradatee 0.8 
CCM Et aie Os Gf Osco. 2 30 ts sis aes 
PE bar ils 


42. Se 0.5 

wy 18S AP Ry Oe gtetnaa es an Somifelp apne Teoma mT : CUI os 0.8 

fi BVA cee ts 6 “0 AW St, 

Kayes-Nig 
ins eo eae eon op cece > mur Oe Gece ocho °c Type of locomotive with inclined 1.55 
Es grate and drop grate. 4.40° 
ROMER, hc Sarco & Ditto. 1.03 
ee RE cc oe eon Ditto. 1.00 
Pea eae a iby ee eer 0.625 
HERR SESE ek choash.s sh SOR Type of locomotive with horizontal 0.638 
grate and without drop grate. 0.520 


4915 
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TABLE III. (Continued.) 


SSS 


Metal used 
Type of grate 
ae 1 ketcht referred Remarks. 
firebox. (plan or sketch referred to). 


SS 2B I 


yrna-Cassaba Railway and Extension. 


Copper. eg Superheating. 

Ditto. rae Compound. Saturated steam. 
Ditto. re Superheating. 

Ditto. Ace Superheating. 

Ditto. 5a Superheating. 

Ditto. ia Saturated steam. 


Ditto. ue Saturated steam. 


lomey Railways. 


Copper. Separate bars. 
Ditto. Ditto. 
Ditto. Ditto. 


omey Eastern Railways. 


Copper. Separate bars. 
Ditto. Ditto. 
Ditto, Ditto. 
way. 

Copper. 
Ditto. Ordinary grate and drop grate. 
Ditto. Cast iron bars. 
Ditto. 
Ditto. 
Ditto. Ordinary grate, iron bars. 


Ditto. 


1916 
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TABLE III. (Continued.) 


DESIGNATION 


OF TYPES OF LOCOMOTIVES. 
(Categories A, B, O, D.) 


Types of firebox 


(summary description 


and dimensions), 


Grate area 
in 


square metres. 


Ee Railsmotoricaneeewer eo oe ee a 


Class. Cae 


ClassaeD wae. 


Type 8620 
Type 18900 
Type 9600 
Type 9900 


sp oe ES 
oo 
ve 
S 
S 


Cera wom OMT eo es 4, O Ot sen 


ja) a> a @: (Oe aceie) fe, fa4 Yo uel ie) 6, oueene) Tel a matns 


eee pee OO Eee Seah rh OL Oy 30 


6 Wye) fel are: fo" 10° Yo dirnic’ 40j Lo: sede, ae Mighell el (sutounr 


eae fa ee elgion = ae (e. onic ie O's Soleo) VeMite mein 


Vertical boiler. 


Water-tube firebox, 


dry pipe. (Supplied by Rohatel 


and Buffaud, Lyons). 


Copper firebox, inclined at angle of 


from 7 to 12° towards the front. 


Rectangular firebox : 


Height of firebox crown. 


4m. 402 
4m. 052 
4 m. 050 


Rectangular firebox : 


Narrow firebox. 


Wide tirebor. 
Ditto. 
Ditto. 


Kayes-Ni 


Konakry-Ni 
from 0.70 to 1.55 


Reggio-Em 


1.475 


0.804 


Railways of | 


1.63 
2.53 
2.33 
3.25 ab 


Dut 


2.40 
2.84 
220M 
1s460 
ie aie 


A917 
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Taste III. (Continued.) 


Metal used : 
Type of grate 
for Remarks. 
(plan or sketch referred to). x 


firebox. 
. , 


ilway. (Continued.) 


Steel tube with 


firebrick lining Rocking grate and drop grate. 


ilway. 
Copper. Composed of sets of 3 iron bars, 
100 < 10 mm., the bars being 
fixed 20 mm. apart. 
ilway. 


yanese Imperial Government. 


Extra soft steel. Rocking’ grate. 
Ditto. Ditto. 
Ditto. Ditto. 
Ditto. Ditto, 


ilways. 


Copper. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 


DESIGNATION - 
OF TYPES OF LOCOMOTIVES. — 
(Categories A, B, O, D.) 


. 


Gauge: 1 m. 435. i Se ey tbo eae 
as 7 Upper surface of firebow. e 
Hi S126 An", yc Oeigehg, Pi seeeah damage OT tego mor _ Inclined at 2.84 Jp. 

i : ; Horizontal. 


© SRG) * Sie? Nana er, eee Doan) Mere fal cette mel valerate 


aft wi labs tele Ga FeO ektoscloinich Neleielive) cemrot iets), (aiiiate 


Cen ey nd Horizontal. 
306-325: dee b. . telala BA ies 8 Oo ob oO oco : H rizontal. 
OTL eORDIn . ence ie oan ie ie ena ee ee eee | || Tnelined at 6.40 Yo. 
| PRYEPRIS & aedhol oA Buigva: « eo teas Pee Inclined at 6.30 Plo 


ACT Cie. cate te las, ste Se 
B3-BA-TV-G-A. a. oor ss cee 
A CACOIVAL <. preeae a eeee 5 shoe 
471-6 eee ree toe 

_AD+-D-IV-C-S-A-t. .... ee, 
oB1T-C-1 eee Sas «ute ae 
SB-ALS-¢) : <. @:A ARR 
QC4-1I-S-2;. Locus ke dees ier ee 

2C-0-I1-S (series 4100) 5.en aie ae 
| 2C-II-S (series 1800) ...3.... 
2C-S-IV-C-S-z © 0) bh Sate Reel Es io Mee MTeles fs :., 

ADIESS 5. |. ued Wee 

1DAILSae A = yp be ee ee 

ADATES opens te 5 ew 

Various types of small micdee Beas c | 


. 


pet bhbbbosobyraash 


Metal used 
for 
firebox. 


dian Railways. 


Copper. 
Ditto. 
Ditto. 
Ditto. 


Ditto. 
, Ditto. 


Ditto. 
Ditto. 
Ditto. 


Ditto. 
Ditto. 
Ditto. 
Ditto. 


ilways. — Java. 


Copper. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 


Type of grate 
(plan or sketch referred to). 


Ordinary grate. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Rocking grate. 

Ordinary grate. 
Ditto. 
Ditto. 

Rocking grate. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ordinary grate. 
Ditto. 
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TasieE III. (Continued.) 


Remarks. 


Abbreviations : 


A = Articulated locomotive. 
C = Compound. 
S = Superheater, 
t = Tender. 
II and IV = Number of cylinders. 
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A330 
TABLE III. (Continued.) 
| | 
DESIGNATION Types of firebox ' Grate area 
OF TYPES OF LOCOMOTIVES. (summary description in 
(Categories A, B, C, D.) amd dimensions), square metres. 
Swiss Fede: 
A 
Nil. 
B Length. Width. Height. 

Locomotive Ay 3/5, No. (603-6495.5 sae ane 20199 Xd. .O10 >< 1-978 2.80 
— A 13/5, NO: = tO0dcS0 0%. seine omens 2.440 X 1.034 & 1.960 2.60 
“= A 3/5. Nos 1031-988) ara aes 3.120 & 1.070 «* 1.815 3.34 
— B 3/4) No. 4301-1839" 2 ee 2.3840 x 974 x 1.800 acl © 
— Bi oj 4s Nos 1GOT TAT cee ee ae 2.250 xX 974 & 1.840 2.30 
— Gelb, Now 2601-2619). ene eee 2.340 X 74 X 1.985 2.44 
ao C2415, Nome 101-2732. en eee 2.508 X 974 < 1.9385 2.44 
— C56, Nox 29DdE OTS ra curt ean 2.170 * 1.710 K 1.970 3.80 
— Itsy fy anor Sesesfesee 4 a gb aoc 27340 - O74 K A750 2.30 
_ He 3/35) No. 6401-64120 wees oes 4.200 K 1.040 * 1.240 4.27 
= ~~ i Be 3/48 Now65016592 a ee 4.770 X 970 x 1.480 4.70 
— EH 3/3; No. 8884-8662. 5 2 a 1262255938 eno) lips Uy 
— By 4/4, WNowS504-8556r.0.. eee e 1.458 X 1.034 x 1.495 © 4.50. 


Railways of t 


Maximum dimensions (internal) : fs 
Iheneth.. . Sars staen « 2100 mm. +9: 
Be ios a Set a See eae Ga ee Width: \.. cs. eeegee 4 890 mm. 4-00 
Height at front... . 4750 mm. pasty 
Height at back. ... 4550 mm. | 
Maximum dimensions (internal) : “ae 
Tienwthees ec. ce meee 2720 mm. | Sea 
1 Sere ee CME Beers SP es ay by Bp 0 Widths o.. 7 eee 4540 mm. AFes 53 
Height at front... . 4724 mm. ( iG 
Height at back .... 41458 mm, | i 
Maximum dimensions (internal) : eG 
Tenth 1) cries iain 4 700 mm. Ge 
iS Marereeer ices, Sax oCuGmOnOEDn Os GD dau oMdiayy 3 Widths \onc.cc camel 1 220 mm. 2.06. 
Height at front... . 41640 mm. | 
Height at back. ... 4400 mm. 


$$ E = 
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TABLE III. (Continued.) 


Metal used 
Type of grate 
for Remarks, 
Siration: (plan or sketch referred to). 


lilways. - 


Copper. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Copper and iron. 


Old locomotives have been fitted with rocking grates. 


Copper. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 


echoslovakian Republic. 


Copper. 330 Locomotives of series 365.0 


Ditto. Pet Locomotives of series 534.0. 


Ditto. ape ‘ Locomotives of series 423.0. 
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Summary of replies received. 


QUESTION a. — Choice of fuel. 


Regulations. — Reception of deliveries. 
Inspection and testing. 


A detailed examination of the general 
conditions laid down in respect of the 
supply of fuel on the various railways 
consulted leads us to classify them in two 
main categories. 

Certain railways only require their sup- 
pliers to comply with a very limited 
number of special conditions, and attach 
more importance to the source from 
which the fuel is derived. They endeav- 
our, therefore, in the first place to ascer- 
tain the particular qualities of fuel from 
the various mines from which they may 
procure supplies. This is done either by 
laboratory analyses or by practical tests; 
and at the time of delivery all that is 
done is to check the source from which 
the supplies have come, subsequent ana- 
lyses and actual working results being 
sufficient to show whether the quality 
of the fuel remains constant. 

Some railways, on the other hand, sti- 
pulate that the fuel supplied to them shall 
fulfil numerous and precise conditions, 
for instance as regards the percentage of 
ash, of volatile matter and of moisture, 
fusibility of ash, ete. These conditions 
generally amount to fixing definite maxi- 
mum and minimum figures, and conse- 
quently fuel which does not come within 
such limits may be rejected. 

It would appear desirable, therefore, 
first of all to compare the above two sys- 
tems, and to ascertain to what extent it 
is in the interests of the large fuel con- 
suming railways to insist on the obser- 
vance of certain more or less rigid con- 
ditions on the part of their suppliers. 


It is evident that in principle locomo- 
tives must be designed and handled with 
a view to the most economic utilisation 
possible of that fuel which can be obtain- 
ed in sufficient quantity and from as 
near a source as possible; and further 
that it would not be reasonable to con- 
struct, a priori, a certain type of firebox, 
and then to endeavour to procure, either 
at home or abroad, the fuel appropriate 
for use in that particular type of firebox, 
without regard to the price of such fuel. 

There is no reason to believe that any 
railway would think.of adopting such a 
principle as the latter. Certain railways, 
however, coming within the category of 
those who purchase according to origin 
and without laying down any special con- 
ditions, consider that every condition im- 
posed necessarily limits the market, and 
in addition creates in a given coal market 
an excessive demand for certain qualities 
of fuel, resulting in a relative scarcity of 
such qualities and a corresponding in- 
crease in price. 

Are these apprehensions justified? In 
general, any coal market offers a large 
selection of qualities, and whatever be the 
type of locomotive firebox in use, it is 
always possible, by means of appropriate 
mixing of different kinds of fuel, to ob- 
tain a product which will meet require- 
ments. It appears, therefore, that the 
fixing of conditions according to the qua- 
lities available, not only does not restrict 
the market but tends to enlarge it much ~ 
more than would be the case under the 
system of buying according to origin. 

Apart from this objection, which cannot 
be considered entirely well founded, it 
would appear desirable to lay down very 
precise conditions with regard to the 
supply of fuel, even in cases where the 
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latter is derived from well-known mining 
districts with which the railway is con- 
nected by geographical, commercial or 
political ties. 

In order to show the advantages which 
this method presents, we will review some 
of the more essential conditions which 
should be laid down, even in cases where 
at first sight they might not appear indis- 
pensable that is to say in the case of 
railways which always derive their sup- 
plies from the same pits or mining 
districts. 

Size of fuel. — It is necessary to spe- 
cify the various proportions making up 
the composition of a delivery. As the 
-majority of mines split up their products 
in order to sell them either separately or 
in mixtures, it is necessary to specify (and 
to verify by screening tests at the time 
of delivery) the size of each of the kinds 
of coal contained in the delivery. The 
-. different sizes of coal, which have very 
different market values, have also differ- 
ent degrees of value as regards their use 
in locomotive fireboxes. 

It is quite certain that the mere gua- 
rantee of origin would not protect the 
railway against fluctuations in the com- 
position of deliveries which the supplier 
might find it in his interests to resort 
to at certain periods. 


Percentage of ash. — Here again the 
guarantee of origin is no safeguard of 
the purchaser’s interests, as this percen- 
tage is not always the same even in the 
same pit. 

The sorting and re-mixing of the 
various sizes may also affect this percen- 
tage. The coal deposits may vary con- 
siderably in one and the same pit. Meth- 
ods of extraction may change, and the use 
of certain mechanical tools may give less 
clean products (i. e., containing more 
foreign matter) than other coal-cutting 


appliances or than the use of the pick. . 
Finally, the sorting and washing of the 
coal may be more or less thorough, and 
the mixing with washed coal may greatly 
affect the ultimate percentage of ash for 
the whole delivery. 


Percentage of moisture. — The increas- 
ing proportion of washed coal entering 
into the composition of deliveries makes 
it more than ever necessary to ascertain 
the quantity of water contained in the 
fuel supplied (*). 


% 
eK 


It would appear, therefore, that these 
essential conditions with regard to com- 
position, percentage of ash and percen- 
tage of moisture should be insisted upon 
in all cases, and that their observation 
should be carefully verified in the case 
of each delivery. 

We will now consider the advantages 
to be derived from the adoption of regu- 
lations with regard to other conditions. 


Percentage of volatile matter, percen- 
tage of sulphur, fusibility of ash, friabi- 
lity, caking capacity. — Like the three 
elements already considered (composition, 
ash, moisture), these further character- 
istics are of the highest importance as 


(4) Here, as with ash and other inert, incombust- 
ible matter, the least disadvantage of which is that 
it must be transported and handled at a pure loss. 
This question is, therefore, of particular importance 
to railways siluated at a considerable distance from 
mining districts, the net cost of their fuel being 
particularly influenced by the cost of transport. It is 
precisely among these railways that we find a 
tendency to neglect the enforcing of special cond- 
itions and to rely entirely on the guarantee of 
origin. 

Perhaps this state of affairs arises from the fact 
that, being situated at a distance from the mining 
districts, these railways are dependent on some 
particular district, which is thus in a position more 
or less to dictate its own conditions and would not 
submit to too irksome requirements. No explan- 
ation of the fact is, however, volunteered by any of 
the railways in question. 
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regards the output and maintenance of 
fireboxes and boilers, and the punctuality, 
speed and load of trains. It is superflu- 
ous to insist on this point, and it goes 
without saying that the railways which, 
by reason of their geographical situation, 
have at their disposal a variety of kinds 
of fuel, will ascertain and lay down for 
each of these characteristics such a 
standard as will ensure the most efficient 
possible output. 

The twofold problem, consisting on the 
one hand in the limits of the fuel 
available, and on the other in the neces- 
sity of taking into account the exigencies 
of the various types of fireboxes, boilers, 
locomotives, or nature of traffic, renders 
it impossible to fix uniform limits for the 
various characteristics under considera- 
tion. We shall, therefore, confine our- 
selves to noting the special requirements 
of the individual cases as set out in the 
documentary part of this report. 

We consider it necessary, however, to 
insist on the considerable relative impor- 
tance of fixing the percentage of volatile 
matter at-a suitable figure. If, in fact, 
the intensity of consumption per square 
metre of grate area, and the necessity of 
a satisfactory degree of caking, lead to 
the use of fuel high in volatile matter, 
account must be taken of the loss through 
incomplete combustion of the hydrogen, 
which loss increases rapidly in propor- 
tion as the activity of combustion in- 
creases. Exhaustive boiler tests have 
shewn that this loss may be as high as 
27 % of the calorific value of the coal 
with a consumption of 640 kgr. per square 
metre (131.1 lb. per square foot) per 
hour. The information supplied by the 
railways would appear to show that they 
generally fix the percentage of volatile 
matter between somewhat wide limits, 
whereas it appears highly desirable to 
narrow the limits. 


However this may be, and although it 
may be taken that the various conditions 
contemplated above will be imposed by 
the majority of railways, it may be asked 
whether companies which limit their 
requirements to a guarantee of origin of 
the fuel supplied to them, have an equal 
interest in imposing such conditions. In 
other words, whereas, as has been re- 
marked above, it appears desirable for 
these railways to impose (in addition to 
verification of origin) conditions relative 
to composition, percentage of ash and 
percentage of moisture, is it as necessary 
for them to add to these three conditions 
the further ones relative to volatile mat- 
ter, sulphur, friability, fusibility of ash, 
and caking capacity? It seems indeed 
that except for pits which contain dif- 
ferent classes of deposits, these character- 
istics are generally constant in fuel from 
a given source, and that therefore it would 
be superfluous to specify them, as the 
given source will presumably always 
supply fwel with identical characteristics. 

It appears desirable, however, that these 
additional conditions should be stipulat- 
ed, as they are likely to encourage com- 
petition. collieries’ or competing coal 
contractors, knowing exactly the limits 
applicable to each of the characteristics 
of fuel suitable for a given railway, will 
be in a better position to give prompt and 
precise quotations. 


* 
eae, 


To summarise : it appears desirable, in 
all cases, to fix precise limits for the 
various characteristics of coal referred to 
above. In the case of briquettes, of 
course, there should be an additional 
regulation with regard to the degree of 
friability. 

Certain railways also add conditions 
relative to calorific value, and even with 
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regard to evaporative capacity (ascertained 
either in a stationary boiler or on a loco- 
motive in service). 

No railway has given a definite opinion 
as to the desirability of laying down such 
conditions. 

As regards the calorific value, however, 
it would appear that the various charac- 
teristics referred to above already suffi- 
ciently define the nature of the fuel. 
The fixing of the calorific value is there- 
fore unnecessary. Further, the calorific 
value, as determined by one or other of 
the various practical methods generally 
adopted in our laboratories, is of a less 
absolute character than the results of the 
analyses with regard to the ordinary cha- 
racteristics of fuel. 

As for the evaporative capacity, as ob- 
tained with a stationary boiler, this ele- 
ment is so uncertain, and so dependent on 
factors which have noting to do with the 


*-nature of the fuel, that it does not appear 


capable of defining in any way the qua- 
lity of the fuel. Even if the tests are car- 
ried out in stationary boilers fitted with 
accurate measuring apparatus, the evapo- 
ration obtained will depend — to mention 
only the more important factors — on: 


1° the type ‘of firebox chosen; 
2° the standard of firing; 
3° the nature of the steam; 


4° the degree of cleanliness of the 
boiler ; 

d° the degree of cleanliness of the 
tubes; 

6° the state of the grate and of the 
firebox; 

7° the capabilities of the fireman and 


driver. 


All these factors have nothing to do 
with the intrinsic quality of the fuel. If, 
then, we only consider the single factor 
of the capability of the fireman, it must 


be recognised that he can vary the evap- 
oration between very wide limits. It was 
found, on the occasion of a stoking com- 
petition at the Universal Exhibition at 
Liége in 1905, that the variation in re- 
sults, measured in terms of steam pro- 
duced, between the first and the last fire- 
man of each class, was as much as 43 %. 
But these firemen worked under condi- 
tions which were as nearly as possible 
identical and used the same coal. 

If, therefore, we consider the additional 
factors which come into play in an evap- 
oration test carried out on the road (to 
which factors must be added the consid- 
eration that the operations take place 
under much less favourable conditions), 
we must realise that it is impossible to 
estimate the exact value of a given kind 
of fuel by such means. 


Reception of deliveries. — The organi- 
sation of this branch of the service, the 
taking of samples, their preparation and 
analysis, often depend on local circum- 
stances, as will be seen on reading the 
documentary section of the report. It 
appears essential to specify precisely, in 
the standing regulations or in contracts 
entered into. with fuel suppliers, the 
methods to be adopted for taking sam- 
ples, preparing them and analysing them. 
The results obtained by these operations 
depend frequently cn the method adopted, 
and their value, therefore, is relative 
rather than absolute. 

The fuel laboratory of a railway must 
first of all be equipped to enable it to 
verify the various characteristics enumer- 
ated above. Even when these character- 


_ istics are not taken io include the calo- 


rific value of the fuel or its evaporative 
capacity, it would appear necessary that 
the laboratory should be in a position to 
ascertain these additional characteristics 
if required. 
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In the absence of a fixed locomotive, 
the laboratory should at least possess one 
or more stationary locomotive boilers 
with which exact evaporation tests can 
be carried out. These tests should be so 
arranged as to give in each case a com- 
plete calorific chart which should be as 
detailed and exact as possible. 

The object of these tests should be to 
determine, in a given case, the influence 
of any particular factor which is capable 
of modifying the output of fireboxes or 
boilers. Thus, tests may be made to 
ascertain, under the particular conditions 
existing on a given section of the railway, 
the influence exercised respectively by the 
smokebox vacuum, the depth of the fire, 
the frequency of firing, the various types 
of grate in use, the area between their 
bars, their dimensions, the dimensions of 
the arches and deflectors, the air inlets, 
the metal of which the fireboxes or tubes 
are made, the dimensions of the tubes, 
their length and number, the degree of 
cleanliness of the boiler and tubes, etc., 
etc. Although numerous investigations 
and tests have been carried out in this 
connection on many occasions, the influ- 
ence which may be exercised on the 
results obtained, by the local circumstan- 
ces peculiar to a railway, is such that 
generalisations based on such inquiries 
may often be misleading. If, now, we 
consider the large proportion of the total 
working expenses of a railway attributable 
to the fuel consumption, the cost of pro- 
viding the requisite installation and equip- 
ment for testing purposes appears relati- 
vely trifling. 

In addition to the ordinary tests, pos- 
session of such equipment makes it pos- 
sible to determine exactly, prior to use on 
a service locomotive, the value of any 
form of apparatus or new system likely to 
improve the output of fireboxes or boilers; 
é. g. grates, firedoors, smoke consuming 


devices, tools for cleaning grates and 
tubes, fuel injectors, etc. 

But (and it is in this connection that 
the provision of his equipment is most 
important) with these facilities it is above 
all possible to determine the characteris- 
tics which the different kinds of fuel 
must possess if they are to be satisfactory 
for the use to which they are to be put. 
The equipment will be used to determine 
the kinds of fuel most suitable for the 
various types of locomotives and trains. 
It will not be used to determine the value 
of a given kind of fuel after delivery, but 
will, before the delivery is made, deter- 
mine characteristics which the fuel to be 
supplied must possess. 

As it has been stated above, the vapor- 
isation figure is only one of many factors 
in the complete calorific chart obtained 
in a complete test. It is, however, an es- 
sential factor, and an attempt should be 
made to render its value as high as possi- 
ble by determining which kinds of fuel 
possess the most favourable character- 
istics (volatile matter, size, etc.) and by 
choosing the methods of heating best 
adapted to each kind of fuel. 

Finally, the possession of this equip- 
ment will make it possible to ascertain 
what are the most suitable mixtures of 
the different kinds of fuel. 


Inspection and testing — However care- 
fully the question of the conditions to be 
laid down in respect of the various kinds 
of fuel may have been considered, and 
however carefully and minutely the veri- 
fication tests may have been carried out, 
it is above all essential that the organis- 


- ation of the fuel supply service should be 


judged by the results obtained under 
actual working conditions; and all rail- 
ways appear to be unanimous in recog- 
nising this principle. These tests, which 
are more qualitative than quantitative, 


1927 
1V-A—227 


constitute the most effective method of 
ascertaining the value of the fuel purchas- 
ed, because such tests are continuous and 
are carried out by employees who are 
independent of the fuel reception service, 
and further because the drivers have a 
personal interest in seeing that they are 
supplied with satisfactory fuel. Further, 
the practical tests sometimes reveal pecu- 
liarities in certain kinds of fuel which 
escape the ordinary laboratory or fixed 
installation tests. 


Purchases and fixing of prices. — The 
constant fluctuations and the instability 
of the fuel market since the war are such 
that the contracts entered into by the 
various railways for the supply of fuel 
vary considerably in form. It is not pos- 
sible in this respect to deduce any rule or 
general principle from the information 
which has been supplied to us. 

It may, however, be pointed out that 
* several railways, and in particular the 
majority of the French companies, and 
the Belgian State Railways, make the 
price of fuel depend upon the percentage 
of moisture and ash. The price being 
fixed on the assumption of certain stan- 
dard percentages, the actual price paid 
depends upon the actual percentages as 
ascertained on delivery. 

This method appears to us reasonable, 
equitable, and above all in the interests 
of the railways. It is reasonable because 
once the particular characteristics which 
determine the nature of a given kind of 
fuel are definitely known (volatile matter, 
size, caking capacity, fusibility of ash, 
friability, percentage of sulphur, etc.), its 
real value can then only depend in the 
majority of cases on the proportion of 
inert and incombustible matter which it 
may contain, that is to say, moisture and 
ash. 

As regards moisture, the percentage 


VI—25. 


generally varies within very wide limits, 
often reaching as much as from 10 to 
12 % in the case of washed coal. If it is 
intended that the prices fixed at the time 
of signing a contract shall retain any 
validity, it appears essential to determine 
the weight of water contained in the deli- 
very; the least that can be done, to be 
strictly fair, is to deduct this weight 
purely and simply from the gross weight 
of the delivery. Even in this way the 
purchaser is not completely indemnified, 
since he will have had to bear the unpro- 
ductive expense of transporting and hand- 
ling this useless weight of excess water. 
It is, however, possible to find a certain 
compensation for this by not allowing any 
premium, as is done by certain railways, 
in cases where the percentage is below 
the standard figure. 

As regards the percentage of ash, the 
loss here may be considerably greater, and 
in this case it is not sufficient merely to 
deduct the weight of ash from the gross 
weight of the fuel delivered. If it were 
desired to ascertain the total loss due to 
ash, it would be necessary first of all to 
take into account the following factors : 


1° cost of transport of the ash con- 
tained in the coal; 
' 2° cost of handling the ash; 

3° cost of attention to ashpans; 

4° loss through unburnt matter; 

5° loss of heat contained in the ash. 


These losses alone are already suffi- 
ciently high. They occur in all fixed 
installations; but in the case of railway 
work it is necessary also to take into ac- 
count the following still more important 
factors : 


4° diminution of firebox output; 

2° reduction of the length of journeys 
which can be made without prolonged 
stops, with a corresponding reduction in 
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the amount of work executed by the loco- 
motives ; 

8° finally, and especially, increased 
likelihood of irregular running due to 
insufficient steam pressure. 


It is very difficult, if not impossible, 
to reduce these various factors to exact 
figures. We will just remark that in gen- 
eral the penalties imposed for each unit 
per cent of excess ash range from 1.5 to 
2.5 % of the cost of the fuel. 


Mixtures. — The majority of the rail- 
ways use mixtures of different classes of 
coal. By the use of these mixtures it is 
possible to avoid the defects of the indi- 
vidual classes, provide a standard form 
of fuel of known characieristics, and, by 
enabling the railways to purchase very 
varied kinds of coal, enlarge the available 
market and the purchasing facilities. 

The absolute necessity of obtaining 
perfect uniformity in the mixed product 
(without which uniformity the product 
would not possess in practice the qualities 
contemplated when fixing the proportions 
of its component.parts) makes it essen- 
tial to use mechanical mixers. 

The question then arises, however, as 
to where these mixers should be installed. 
Certain railways do the mixing in the en- 
gine sheds themselves, and the mixed 
product, on leaving the mechanical plant, 
falls directly into the tender. Others 
prefer to instal the plant at various points 
on the railway in a very limited number 
of mixing centres, whence the « manu- 
factured » coal is distributed to the vari- 
ous fuel depots. 

At first sight the former method ap- 
pears preferable, the cost of handling the 
coal and loading it on the tender being 
reduced to a minimum. It must not be 
forgotten, however, that the increased cost 
of handling and transport which appears 


to result in the second case is counterba- 
lanced first of all by the fact that the 
number of mixers is reduced, the cost of 
installation is lower, and the output of 
the plant is greater. It follows that the 
cost of the actual mixing is lower in the 
second case than in the first. Further, 
when mixed, the coal to be despatched to 
the fuel depots can be loaded in special 
wagons (hopper wagons, for example) 
suited to the particular system adopted 
at the coal depots for loading the coal on 
to the tenders. This means that the coal 
arrives as directly as possible on the 
tender, without intermediate storage. 
Finally, even if there were a slight differ- 
ence in the cost, it would be possible to 
reduce it to a minimum by locating each 
mixing centre at an important fuel depot, 
whereby the coal could always be loaded 
directly on to the tender, at any rate in 
the case of engines which take in coal at 
such depots. 

The factor, however, which appears 
necessarily to dominate the whole ques- 
tion, is the quality of the mixture. It is 
evident that the mixture cannot combine 
in itself the desired qualities unless it is 
made up in the correct proportions. To 
effect this, a railway must have at its 
disposal coal of different kinds, from 
various sources, in sufficient quantity to 
enable it at all times to make mixtures of 
the required quality. Such mixtures. must 
satisfy numerous conditions, particularly 
as regards size, volatile matter and ash. 
It may also be necessary to mix different 
kinds of coal which have varying percen- 
tages of ash; and this must be done in 
such a manner that the defects of the 
individual kinds of coal shall disappear 
in the mixed product. Finally, ‘the cak- 
ing capacity of certain kinds of coal must 
sometimes be taken into account in fixing 
the composition of a mixture. 

The factors which must be taken into 


‘- one month’s reserve. 
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account in fixing the various kinds of Geographical position of the fuel 
coal which are to enter into a given mix- depots. —- This question is only of im- 


ture are, therefore, numerous, and may 
indeed in certain cases be contradictory. 
When the mixers serve only one engine 


shed, their daily consumption and the ~ 


quantity held in reserve necessarily de- 
pend on the consumption of the engine 
shed and are consequently strictly limited. 
A mixing centre, on the contrary, should 
have at its disposal such supplies of coal 
(as regards both quantity and quality) as 
will, in spite of the irregularity which 
inevitably occurs in deliveries and in the 
quality of the fuel supplied, enable the 
centre at all times to produce a satisfac- 
tory mixture. 


Size of stocks. — The size of stocks 
varies from railway to railway, and ap- 
pears to depend above all on the dis- 
tance of the source from which supplies 
are derived. No railway keeps less than 
It appears, further, 
that, apart from such considerations as 
may lead a railway to stock large quanti- 
ties of fuel at a certain period of the year, 
the mere consideration mentioned above 
with respect to mixing centres is suffi- 
cient to lead to the conclusion that a 
month’s reserve must be considered a 
strict minimum. A large coal depot is 
costly, it is true, on account of the idle 
capital which it represents, the ground 
it occupies and the plant which it com- 
prises, the loss (which must not, how- 
ever, be over-estimated) in calorific value 
of the fuel kept in stock, and the danger 
of heating in the case of small coal kept 
in large stacks; but it does not require 
much consideration to realise that these 
disadvantages are practically negligeable 
in comparison with the increased expen- 
diture resulting from the use of fuel 
which is not suitable for the types of 
firebox in use. 


portance in the case of central depots 
(mixing centres, for example), whose 
situation on a railway system depends 
firstly on the points to which fuel can be 
delivered by the suppliers, and secondly 
on the points most suitable for feeding 
locomotives. 


Net cost. — The information supplied 
to us on this subject by the various rail- 
ways consulted does ot lend itself to any 
kind of comparison. The units selected 
vary considerably : train-kilometre, loco- 
motive - kilometre, locomotive - kilometre 
with train, ton-kilometre, virtual ton-kilo- 
metre. It follows that though a statis- 
tical table of consumption, drawn up pe- 
riodically, may be of relative value to the 
railway concerned, it may be meaningless 
to other railways. 

A standardised form of statistics would 
be of immense value to all railways, for 
it might frequently reveal the influence 
of a given predominating factor, and 
would constitute a decisive argument in 
a large number of technical discussions. 

If an attempt is to be made to arrive at 
the elements of a standardised form of 
statistics, it will be necessary first of all 
to determine the results of working in 
such a way that their significance shall 
be as absolute as possible. These ele- 
ments must, therefore, be independent, if 
possible, of the characteristics peculiar 
to each individual railway (geographical 
situation, climate, surface of line, gauge, 
timetables, rolling stock, etc., etc.) ; or, if 
it is not possible to ignore these charac- 
teristics, their influence must be ascer- 
tained and allowed for as accurately as 


possible in the statistical table. 


It will be recognised that in practice it 
is almost impossible to solve the problem 
completely, but it would appear that quite 
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satisfactory results might be obtained if 
all railways adopted the virtual ton-kilo- 
metre as the unit of consumption. This 
unit would, however, have to be clearly 
defined. It would in particular be neces- 
sary to define the following important 
points : 


1° Tonnage. -— Would the tonnage of 
the train be determined by the weight of 
the wagons only, or the weight of the 
wagons and locomotive combined? 
2° Passenger trains. — What would be 
the method of fixing the weight hauled? 
3° Curves. — On what formula would 
the resistance due to curves be calculated? 
4° Down-grades and up-grades; 
5° Stops, and slackening speed; 
Speeds; 
Timetables ; 
Heating of passenger trains; 
Climate, winds, etc. 


The problem is obviously very compli- 
cated, and even if all railways succeeded 
in allowing for all these elements and 
agreed as to the choice of identical for- 
mule, even this would not provide the 
means of an absolutely exact comparison. 
The choice of a given formule with regard 
to curves or gradients, for example, will 
not suit equally a railway in a moun- 
tainous district and another in flat 
country; the expenditure of energy in 
connection with stopping or slackening 
speed depends on numerous factors, and 
in particular on the longitudizial section 
of the line at the spot in question and the 
speed of the train; this energy may fur- 
ther be expressed in terms of different 
units; an exact determination of the 
speeds which should be observed to effect 
the total work of a given section of line is 
practically an impossibility; finally, ele- 
ments of uncertainty exist as regards cal- 


culation of the expense of heating trains 
or of those items of expense which are 
dependent on climatic influences! 

It is evident that it is necessary to be 
satisfied with an approximate solution of 
the problem, and that in defining the vir- 
tual ton-kilometre, only a very limited 
number of factors must be taken into ac- 
count, and then only in accordance with 
simple and practical formule. 

The information supplied by the vari- 
ous railways seems to indicate that the 
time has not yet arrived for making a 
final selection of the various elements 
which are to be taken as constituting the 
virtual ton-kilometre, or of the formule 
capable of embodying those elements. It 
is to be hoped, however, that all railways 
will adopt the suggestions put forward 
above, with a view to attaining some 
degree of uniformity. It may then be 
possible to endeavour to agree on the 
choice of a common unit of work. 

The energy expended on haulage having 
been determined in as exact a manner as 
possible, the next step would be to calcu- 
late the corresponding consumption; and 
here again some standard unit would be 
essential. The calculation of consump- 
tion, in units of weight of fuel, has ob- 
viously no absolute value, since it depends 
to a large extent on the quality of the fuel 
used.. The net cost is of still less value, at 
any rate so far as the possibility of com- 
parison between different railways is 
concerned. The calorie might constitute 
a satisfactory standard unit. The calorific 
value of the fuel used having been deter- 
mined, the statistical table would give, for 


each type of locomotive, or for each class 


of train (or for any other classification), 
the consumption per virtual ton-kilometre 
expressed in fuel calories. 

As in the case of the virtual ton-kilo- 
metre, it appears premature to endeavour 
to fix definitely the method of determin- 
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ing calorific value. It would seem, how- 
ever, that if statistics are to have any real 
significance, the lower limit of calorific 
power should be the unit chosen. 

Finally, the statistics should include 
the net cost per calorie of fuel loaded on 
the tender. 


CHAPTER II. 
QuEsTION Db. 


Grates. — The grates most widely used 
are fixed grates or rocking grates. 

Fixed grates are made of cast iron or 
of sets of wrought iron firebars. The 
railways consulted use sometimes one 
type, sometimes the other, and sometimes 
both; but no railway has indicated a 
marked preference for any one type. If, 
on the other hand, the grates with sets of 
firebars have the advantage of lightness, 
solidity, and facility of manipulation, fix- 
‘ing and interchanging, they are easily dis- 
placed, their spacing may become irre- 
gular, and the efficiency of combustion 
may consequently suffer. On the other 
hand, the cast iron grates lend themselves 
more readily to an effective control of 
combustion, as the air space between the 
bars remains constant. 

It does not seem necessary, however, to 
attempt to decide their relative merits, as 
the use of the rocking grate is becoming 
more and more general. The use of this 
type of grate makes it possible to run 
longer distances without cleaning the 
grate, and to use fuel of a quality which 
could not be used with the other type; it 
improves combustion and increases the 
boiler output; and, finally, it makes it 
possible to drop the fire immediately on 
returning to the enyine shed, this being 
_an important censideration from the point 
of view of maintenance of the firebox. 


Certain railways complain of their high 


initial cost, the expense of keeping them 
in order, and the impossibility of keeping 
the space between the bars regular. These 
are real disadvantages, but they appear to 
be entirely outweighed by the advantages 
which this type of grate possesses. 


Fireboxes. — The size of fireboxes, 
both in width and in height, and their 
overhanging or non-overhanging form, 
are characteristics which depend on the 
nature of the fuel used and the power to 
be developed. They are suggested or ne- 
cessitated by the working conditions on 
the particular railway, and therefore it is 
not possible to speak of any particular 
tendency. 

The same is not the case, however, if we 
consider fireboxes from the construc- 
tional point of view. 

No railway has reported the existence 
(at any rate on any appreciable scale) of 
a new or special type of firebox. With 
the exception of fireboxes in which the 
crownsheet is supported by roof bars, 
which type is not very common, the great 
majority of fireboxes in use are Belpaire 
fireboxes or round topped direct stayed 
fireboxes. 

In the case of the Belpaire firebox, the 
crownsheet and its staying are said to be 
most satisfactory; but this type has a 
great disadvantage in the complicated 
nature of its connection with the boiler 
barrel; further, the corners of the upper 
part of the box may come close to the 
gauge in the case of the larger types. In - 
the latter case, the driver’s view of the 
line may also be restricted. 

The round topped firebox has the ad- 
vantage of being more easily connected 
with the boiler barrel, and this form lends 
itself to the construction of wide fire- 
boxes of large dimensions extending over 
the frames. 

The Eastern Railway Company, the 
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Paris-Lyons-Mediterranean Company, the 
Paris-Orleans Company and the Tunisian 
Railway Company state a decided prefer- 
ence for the Belpaire firebox. The 
French State Railways are unable to state 
which type they consider most satisfac- 
tory. The Belgian State Railways use the 
round topped type only for the larger 
overhanging fireboxes. The other rail- 
ways do not express any opinion as to the 
respective merits of the different types. 

Copper is the metal generally used for 
the construction of fireboxes. 


Ill. Liquid fuel. — None of the rail- 
ways which have replied to the questions 
has made any extensive use of liquid fuel 
in locomotives. Where it has been used 
it has generally only been in a limited 
number of tests. In other cases it has 
only been used in special cases, e. g., in 
shunting locomotives, or for passing 
through tunnels; sometimes also oil is 
enly used as an auxiliary fuel, and in this 
case the tests carried out have been mixed 
combustion tests, 2. e., with solid and 
liquid fuel. 

In spite of the very limited scope of 
such tests, one conclusion suggests itself 
very clearly, namely, that the question of 
net cost has always been the decisive 
factor in the abandonment of the use of 
fuel oil. 

It is interesting in this connection to 
compare the various results obtained : 


French State : 1 ton of mazout — 2 tons 
of coal, 

Paris-Lyons-Mediterranean : 1 ton of 
mazout = 1.13 to 1.65 tons of coal. 

Paris-Orleans : 1 ton of mazout — 
1.7 tons of coal. 

Swiss Federal : 
1.54 tons of coal. 


4 ton of mazout = 


The above results only apply to the 
exclusive combustion of mazout, and not 


to mixed combustion. They can hardly 
be said to show any great uniformity, but 
they point to the conclusion that wherever 
trials have bean made, coal had the advan- 
tage as regards net cost. The real net.cost 
should also take into account provision 
for sinking fund charges, cost of upkeep, 
installation, transport, storage, distribu- 
tion, upkeep of fireboxes, ete. As has 
just been remarked, the tests with fuel 
oil have been too limited to allow of a 


proper appreciation of these various ele- 


ments. 

The same applies to the value of the 
apparatus used, and the characteristics of 
the different kinds of oil. 

However this may be, the advantages of 
the use of liquid fuel, as shewn by the 
replies received, may be summarised as 
follows : 


1° Rapidity with which pressure can be 
raised in the boiler; 

2° increase of the locomotive’s evapor- 
ative capacity; 

3° easier handling; 

4° reduction ,of the work of the fire- 
man, with the consequent possibility of at- 
taining a higher output; 

5° the liquid fuel lends itself to inter- 
mittent heating; 

6° use of liquid fuel as an auxiliary 
fuel. 


IV. Pulverised fuel. — Experiments in 
the use of pulverised fuel have been even 
less numerous and extensive than in the 
case of liquid fuel. 

The Swedish State Railways have expe- 
rimented with powdered peat on eighteen 
locomotives, subsequently replacing the 
powdered peat. by powdered coal. The 
results were unfavourable, especially 
from the economic point of view. 

The Italian State Railways have used 
powdered lignite on two locomotives, with 
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the Fuller system. The tests were not 
very satisfactory. 

The Dutch Railways have also tried the 
Fuller system for burning pulverised fuel 
on two locomotives, but are not yet in a 
position to publish the results. 

Finally, the Swiss Federal Railways 
have tried powdered coal on one locomo- 
tive with unfavourable results. The fail- 
ure is, however, ascribed to the fact that 
the coal used only contained from 12 to 
14 % of volatile matter, whereas it should 
have contained at least 20 to 30 %. 

The Federal Railways consider that this 
system might prove economically satis- 
factory if it were adopted on a sufficiently 
large scale, with adequate provision for 
preparation of the powdered coal. 


As the preparation of the powdered coal 
necessitates the provision of special instal- 
lations, it can only be done at a reasonable 
cost if these installations can be kept con- 
tinuously occupied and give a sufficiently 
high output to pay off the capital outlay 
within a reasonable time. This is the 
problem which seems to have wrecked the 
efforts of the railways which have experi- 
mented with powdered fuel, and it is for 
this reason that we have not been able to 
arrive at an exact and correct opinion as 
to the numerous advantages which the 
use of pulverised fuel is generally held to 
possess, v2z. : 


4° possibility of using fuel of inferior 
quality; 

2° increase of output in view of com- 
plete combustion and lower proportion of 
unburnt in the ash; 

3° better superheating; 

A® the air necessary for combustion not 
having to pass through a thick layer of 
solid fuel, the draught can be reduced, 
with a consequent reduction of the back 
pressure in the cylinders; 


5° ease and rapidity with which steam 
can be got up; ‘ 

6° greater elasticity of fire control; the 
quantity of fuel to be burned per unit of 
time can be regulated instantaneously as 
required, with consequent prevention of 
loss of steam through the safety valves 
during stops or on down gradients, which 
losses are usually remedied by undesirable 
opening of the firedoors; 

T reduction of the work of the fire- 
man, with consequent possibility of deve- 
loping higher power with only one fire- 
man. 

QUESTION ¢. 


Mechanical stoking. — None of the rail- 
ways consulted have made use of mechan- 
ical appliances for firing with the ordi- 
nary kinds of fuel, although mention may 
be made of the Java State Railways which 
have carried out one test, without how- 
ever going any further. 


QuEsTION d. 


Smoke consuming devices. — Some 
railways have used smoke consuming de- 
vices on a small scale e. g., Belgian State 
Railways, Railways of Alsace-Lorraine, 
Java, Norwegian State Railways, Paris- 
Lyons-Mediterranean Railways and the 
Swiss Federal Railways. Only the latter 
and the Java State Railways consider them 
unreservedly successful. The other rail- 
ways are less definite on the point, and 
the general conclusion seems to be that a 
result comparable to that obtained with a 
smoke consuming device can be attained 
by suitable manipulation of the blower 
and firedoor. This uncertainty as to the 
effectiveness of these devices undoubtedly 
arises from the difficulty of measuring 
the actual smoke consumption realised. 

- The essential point which emerges from 
the replies received seems, however, to be 
that the amount of sinoke consumption 
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realised by means of these special devices 
is not particularly apparent to the obser- 
ver, whereas that is precisely what is 
desirable. : 

As regards the economy which smoke 
consuming devices may effect by improv- 
ing combustion, this again is very ques- 
tionable. Even those railways which ap- 
prove the system have not been able to 
calculate its value from this point of view. 
It is, however, beyond doubt, as the 
Paris-Lyons-Mediterranean rightly  re- 
marks, that a smoke consuming device 
must improve combustion, and therefore 
must lead to a corresponding increase in 
boiler efficiency. But it is the same with 
these devices as with many other impro- 
vements intended to increase the effi- 
ciency of locomotives. The consumption 
tests with locomotives working under 
ordinary servicé vonditions, whatever the 
care taken in carrying them out and meas- 
uring the results, are dependent on very 
numerous and important factors; and 
therefore the problematical nature of the 
results is not easy to compare with the 
advantages which are aimed at when any 
particular system is experimented with. 
Hence the lack of uniformity in the opin- 
ions expressed as to the value of such sys- 
tems, the indecisive nature of the con- 
clusions arrived at, and the often long 
and sterile discussions as to the advisa- 
bility of introducing new systems. The 
question is one which can only be decided 
with certainty by means. of tests with a 
stationary locomotive boiler. 

As regards the smoke consuming de- 
vices, the tests so far carried out do not 
enable us to estimate their economic value 
and to compare this with the disadvan- 
tages and various forms of expense which 
their use entails. 


Spark arresters. — These are in use on 
all railways. They are fixed in the smo- 


kebox, and are either horizontal or con- 
ical : in the latter case they are fixed be- 
tween the exhaust pipe opening and the 
chimney base. Sometimes also the spark 


arrester takes the form of a cover on the 


top of the chimney. These various types 
are used either separately or together on 
locomotives which traverse districts in 
which there is a possibility of setting fire 
to adjoining property. The Damascus- 
Hamah Railways and Extensions even fit 
metal netting traps to the ashpans. 


‘Spark arresters consist of perforated 
plates, of grates composed of bars, or of 
metal netting. The mesh varies from 
4mm. to 14:mm. (from 5/32 to 7/16 inch) 
according as the risk of fire is greater or 
less. 

All the railways consulted declare 
themselves satisfied with the spark arres- 
ters in use, but none of them expresses an 
opinion as to the conditions which the 
apparatus should fulfil in order to reduce 
to a minimum the effect on the firebox 
draught. This question has, however, a 
double aspect, effecting both economy and — 
power, which is by no means negligeable, 
and which, like a large number of the pro- 
blems arising out of the present report, is 
worthy of being made the subject of care- 
ful tests on a stationary locomotive boiler. 

It is no doubt due to this resistance to 
the passage of the gases that there is a 
tendency on the part of some drivers to 
take out their spark arresters. From this 
point of view, if the conical type of spark 
arrester is the lightest, most practical, and 
least expensive type, it is also, on the other 
hand, more easily removable by the driver, 
and this fact presents a certain danger. 


Finally, spark arresters may, according 
to the type adopted, become more or less 
easily blocked up by cinders, especially 
when wet. This is a question which, 
from the point of view of economy and 
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power, is of considerable importance, but 
on which the railways consulted have not 
expressed any opinion. 


SUMMARY. 


4. — Railways can be classified, ac- 
cording to the regulations which they 
adopt with regard to the fuel to be sup- 
plied to them, into two main categories : 

The first category attach importance 
principally to the source from which the 
fuel is derived; the second lay down in 
addition numerous special conditions 
specifying as completely as possible the 
nature of the fuel to be supplied. 

These conditions generally have to do 
with the size, percentage of volatile matter, 
percentage of ash, percentage of moisture, 
percentage of sulphur, fusibility of ash, 
friability, caking capacity, and, in the case 
-of briquettes, the percentage of pitch and 
the degree of friability. 

A further condition is sometimes added, 
viz., the calorific value as ascertained by 
means of the bomb calorimeter; and, less 
frequently, the evaporative capacity is 
specified. 

2. — It is ‘essential to specify in the 
regulations, or in contracts for the supply 
of fuel, the procedure to be followed in 
the taking of samples, their preparation 
and their analysis. The results obtained 
by these operations depend on the meth- 
ods adopted, and have therefore a value 
which is relative rather than absolute. 

The fuel laboratory of a railway must 
be equipped in such a manner as to be 
in a position to ascertain completely whe- 
ther the characteristics of the fuel sup- 
plied are in accordance with specification. 
It would appear desirable in addition to 
have one or more stationary locomotive 
boilers, which could be used for deter- 
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mining beforehand the characteristics of 
the kinds of fuel which are most. suitable 
for the types of locomotive in use on the 
railway. 

3. — It appears essential to submit the - 
fuel purchased and delivered — apart 
from the laboratory or fixed boiler tests 
to which it is submitted as a matter of 
routine — to supplementary tests on loco- 
motives working under ordinary service 
conditions. 

4, — Certain railways purchase their 
fuel at a fixed price; others adopt a vari- 
able scale depending on the percentages 
of ash and moisture. In the latter case 
the penalties or premiums applied amount 
to from 1.5 to 2.5 % of the basic price of 
the fuel. 

5. — The majority of the railways use 
mixtures of different classes of coal, these 
mixtures being made more or less method- 
ically at the time of unloading in the fuel 
depots or when loading on to the tender. 
Certain railways use mechanical mixers. 
The latter plant appears to give a more 
even and reliable mixture. 

Mixers may be installed at each of the 
engine sheds, and deliver the mixed fuel 
directly on to the tender; or they may be 
situated at selected centres, whence the 
mixed fuel is distributed to the various 
engine sheds in the vicinity. 

6. — The size of stocks varies from 
railway to ‘railway, but is not as a rule 
less than the equivalent of one month’s 
consumption. Stocks increase to a max- 
imum, representing the equivalent of sev- 
eral months’ censumption, on the eve of 
periods of heavy traffic. 

7. — Statistical tables relative to con- 
sumption, in the form in which they are 
at present prepared by railway companies, 
do not permit of comparison, the units 
adopted differing considerably. 

A standardised form of statistics for 
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INTRODUCTION. 


The question of signals is always a 
most important one, whether from the 
point of view of its great influence on 
railway working or from the point of 
~ view of the technical and financial pro- 
blems that arise in the study of the 
problem and the necessity of improve- 
ment of existing signalling systems with 
a view to ensuring regularity and safety 
in working the traffic. 

The increase in the traffic, the greater 
speed of the passenger trains, the increase 
in the speed of goods trains, the enlarge- 
ment of the stations; the increased num- 
ber of stations and halts, of junctions and 
of other special parts of the track calls 
for continuous improvement in the si- 
gnalling system. 

On the one hand the succession and 
complexity of the track appliances toge- 
ther with the variations in the speed of 
the trains arising from their presence are 


the cause of increasing complexity in the 
system of signals, the indication of 
which have to be increased in number, 
whilst, on the other hand, the increase 
in the speed of the trains demands sim- 
plification of the signalling system, and, 
within certain limits, to extend the zone 
to which the signals relate, so that the 
enginemen and guards may be able to 
interpret their meaning with ease and 
certainty in the short time during which 
they can be seen. 

These conditions are, of course, ren~ 
dered more difficult by atmospheric dis- 
turbances such as fog — dense, continuous, 
or intermittent — or by unexpected snow- 
storms, which limit the range of visibility 
and render the reading of the signals un- 
certain. 

The problem becomes still more diffi- 
cult in the case of lines which have varied 
gradients, such as occurs on mountain 


(4) This question is worded as follows : 
dense traffic and for large stations. 
signals. » 

(?) Translated from the French. 
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« Fixed signals. 
Form of day and night signals. 


Principles of signalling for lines with 
Signal lights. Automatic block 
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railways, or those on which there are a 
succession of curves of small radius and 
of tunnels which limit the range of visi- 
bility of the signals. In these cases it 
is necessary to adopt special methods. 

In our opinion, the signalling system 
‘should be studied as an exact science, 
proper account being taken of the tech- 
nical and psychological aspects of the 
problem, taken at their correct values, and 
considered in detail so as to attain the 


desired result, due consideration being 
given to the economic aspect of the pro- 
blem. 

In describing briefly the signalling 
systems in use on the Belgian State, 
Dutch, and Italian railways, we are pleas- 
ed to note the great improvements which 
have ‘been effected with considerable 
success by these Administrations and to 
give an account of the methods adopted 
and the results obtained. 


CHAPTER I. 
Signalling system of the Belgian State Railways. 


The history of the signalling system of 
the Belgian State Railways may be divided 
into three distinct periods; the first ended 
in 1900, the second comprised the period 
between 1900 and 1914, and the last began 
in 1918 after the war. 

During the first period, protection of 
a danger point was secured by a disk or 
semaphore stop signal preceded by a dis- 
tant signal. 

The circular disk painted red and 
standing in a plane at right angles to the 
track, or showing a red light, gave stop; 
in its position parallel to the track or 
showing a white light, it gave line clear. 

The semaphore, consisting of a rectan- 
gular arm, painted red, gave stop in its 
horizontal position or when showing a 
red light; inclined at 45° downwards or 
upwards, and showing a green light, it 
gave line clear, but speed to be reduced 
to 30 km. (48.6 miles) per hour. 

The same signal that gives line clear to 
the main line without reduction of speed 
is fitted with an arm having a V-notch 
in the end; if this is inclined at 45° up- 
wards. or downwards (two green lights at 
night) it indicates that the road is clear 
for a train running at normal speed. 


The distant signal with the rectangular 
face painted red and set at right angles 
to the track or showing a red light 
requires an immediate and absolute stop; 
in a position parallel to the track or 
showing a white light it gives line clear 
without slackening speed. 

On double tracks the distant signal is 
always supplemented by audible (fog) 
signals. 

To sum up : a danger point is protected 
by two absolute stop signals placed at a 
distance of about 700 m. (765 yards) from 
each other, the first being placed about 
60 m. (65 yards) in advance of the danger 
point; in order that the stop can be made 
at the home signal it is necessary that the 
distant signal should show at a suffi- 
cient range of visibility to ensure that 
the signal is not overrun when at 
danger. 

In the case where several signals suc- 
ceed each other at short intervals, a stop 
semaphore serves as the distant signal to 
the following semaphore. 

Junctions are protected in the same 
manner except that the semaphore has 
several arms which reading downwards 
control the running at normal or reduced 
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speed from the main line to the left and 
. to the right. | 


The block signals consist of semaphores 
having rectangular arms which give line 
clear without reduction of speed when 
inclined at 45° upwards (white light at 
night). They. are not preceded by dis- 
tant signals, but are supplemented with 
fog signals. 

The system becomes somewhat compli- 
cated when applied to the protection of a 
large station, as it involves semaphores 
with several arms for controlling the 
roads giving access to the station over the 
different tracks or groups of tracks, and 
the departure semaphores with one or 
more arms controlling each departure 
track or group of departure tracks for the 
various routes. 


In 1907 Mr. Weissenbruch (whose 
great work on railway improvement and 
particularly in signalling, commands our 
admiration, and whose early decease we 
deplore) then engineer-in-chief of the 
signalling department, devised a new 
signalling system based on English 
practice, but simplified and modified 
in such manner as to ensure the running 
of the trains at greater speed and with 
greater safety. 

The two signals that were used to give 
stop, and to protect a danger point, were 
replaced by a stop semaphore placed about 
100 m. (440 yards) in advance of the ob- 
stacle, and fitted with an arm which, 
when inclined at 45° upwards gave line 
clear; this was supplemented by a distant 
signal placed about 800 m. (half a mile) 
in rear, which could be run past when 
standing at danger. 


The arm of the distant semaphore which 
was pointed at the end and painted yellow, 
when placed horizontally (yellow light at 
night) gave proceed with caution; and 


when inclined at 45° upwards (green 


light) showed that the home signal was 
at line clear. 

The distant signal is preceeded by five 
horizontal boards, known as « approach 
indicators », spaced 50 m. (55 yards) 
apart and standing approximately at 45° 
to the track. These boards are of wood 
whitewashed, or of plate enamelled white, 
each being 5 m. (46 ft. 5 in.) long, and 
from 30 to 40 em. (12 inches to 4 ft. 4 in.) 
wide, fixed at a height of 1m. 20 to 2 m. 40 
(3 ff. 11 in. to 7 ft. 140 1/2 in.) above rail 
level so as to be sufficiently -well lighted 
at night by the head lamps of the locomo- 
tives. Each set is numbered, by a series 
of oblique black bars, from one to five. 

In order that the train service may be 
continued during fog at the same speed 
and with the same degree of safety as in 
clear weather, illuminated repeating indi- 
cators were arranged on the Brussels- 
Antwerp line in 1908 at a height of 2 m. 
(6 ft. 7 in.) above rail level, there were 
five of these, three being spaced 150 m. 
(465 yards) apart in rear of the stop 
signal, and two spaced also 150 m. apart 
in rear of the distant signal. 

When two stop semaphores are less 
than 800 m. (half a mile) apart, the dis- 
tant arm for the succeeding stop signal is 
carried on the preceding semaphore post 
and is placed below the stop arm. 

The two arms, stop and distant, may 
show the combinations shown in figure 1. 

At junctions and in stations protection 
is assured by stop semaphore arms and 
danger arms carried on posts of multiple 
bracket pattern, of which the doll posts 
from left to right protect the different 
groups of tracks. 

The various tracks in a group are de- 
noted in some cases by numbers repro- 
duced on the arms referring to those 
tracks. Direct entrance to a siding is 
protected by a stop arm bearing a ring, 
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but not supplemented by a separate dis- 
tant signal. 

The block signals are the same as those 
that we have described above; in stations 
the block signal serves as the departure 
signal. 

The progress that has been made in in- 
creased ‘speed and safety by the use of 
this system, in place of that which pre- 
ceded it, is obvious. 

It is only in the case of large stations 
that the application of this method has 
involved a complex semaphore system 
with one or more kinds ef arms carried 
on multiple bracket posts to protect the 
arrival and departure groups of tracks. 

Mr. Weissenbruch, the chief engineer, 
proposed in 1918 the adoption: of the 
three-position semaphore arm, in use on 
the American railways, which enables the 
very usual combination of stop and dis- 
tant arms to be simplified; this combin- 
ation is very common where the block 
sections are of short length. 

It was in fact only a return, with suit- 
able improvements, to the signal that the 
representatives of the English Companies 
had proposed to adopt at the Birmingham 
conference in 1840, a signal that gave the 
indications shown in figure 2 (1). The 
employment of this signal in Belgium was 
abandoned not only on account of the 
adverse view taken by the locomotive- 
drivers’ Society, but also as the result of 
the construction of signal cabins with 
interlocking frames at junctions, and the 
general introduction of the absolute block 
system, which in some cases obviated the 
necessity for requiring reduction of speed. 

By the elimination of the vertical posi- 
tion for the arm with the post, the sema- 
phore could occupy two positions, danger 
and line clear: the white light having 


(1) The first railway semaphore was erected at 
New Cross, London, in 1841. 


been abolished as it might easily be mis- 
taken for other lights or shown in the 
event of breakage of the coloured specta- 
cle glasses. This simplified the mechan- 
ical operating of the semaphore by means 
of a single wire. 

In the new signalling system, the home 
and distant signals can take the positions 
shown in figure 3. 

Of the five positions that the semaphore 
arm could occupy relatively to the post, 
only those of the upper quadrant have been 
retained, in order that in the event of 


3 


damage, the arm having an upward incli- 
nation at 45° or 90° to the horizontal will 
fall by the action of gravity to the danger 
position; and this necessarily involves the 
operation of the arm successively to the 
caution and line-clear positions. 

The arm of the home signal is of elon- 
gated rectangular shape, having the face 
painted red with a transverse white stripe. 

The horizontal position of a home sig- 
nal arm (showing a red light at night) 
requires a stop to be made; the inclined 
position (yellow light at night) allows the 
train to proceed, but shows that the next 
home signal is at danger; the vertical 
position (green light at night) allows run- 
ning past at normal speed. 

Contrary to the old practice, the light 
is now shown on the right hand side of 
the post. 

The arm of a distant signal is arrow 
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shaped, terminating in a point, and has 
the face painted yellow with two arrow 
shaped black lines. 

In the horizontal position, the arm of 
a distant signal (yellow light) allows the 
driver to proceed, but it shows ‘that the 
home signal to which it relates is at 
danger; the inclined position at 45° (two 
lights, yellow and green) indicates atten- 
tion to the driver and that he is approach- 
ing a point requiring reduction of speed; 
the vertical position (green light) allows 
running past at normal speed. 

For the protection of the various danger 
or speed restricted points on the line, the 
home and distant signals may, according 
to the conditions, occupy two or three of 
these positions. 

The semaphore posts are painted white. 
The arms and the operating gear for the 
new signalling system have been fitted 
either on the old steel posts or on new 
posts of reinforced concrete. 

When the arm can not be read easily 
in the danger position, a screen painted 
white is arranged behind the signal. 

On all lines not yet fitted with the new 
signalling system, the arm is raised to 40° 
from the horizontal to indicate line clear. 
In order that the drivers may be able to 
recognize that these signals are of the oid 
type, and in order to avoid risk of con- 
fusion with the new signals, in which the 
arm stands in a vertical position for line 
clear, the ends of the arms of signals of 
the old type are fitted with a circle of 
sheet iron. 

The protection of a simple danger point, 
the commencement of a block section, a 
busy level crossing, a swing bridge, or a 
halt, is shown in figure 4. 

The distances given in figure 4 between 
the signals and the danger point are those 
generally adopted on level lines, or those 
having a gradient not exceeding 5 per mil 
(4 in 200) up or down.: 


These distances are incr2ased respec- 
tively by an amount of 20 m. (65 ft. 7 in.) 
per 1 per mil increase of up or down 
grade, due account of course being taken 
of other local conditions such as curves, 
level crossings, etc., in such manner as to 
ensure that the distant signal may he 
visible at a distance of at least 300 m. 
(330 yards). 


If the range of visibility of the distant 
signal is less than 300 m. it may be re- 
peated by a second signal suitably placed. 


All the distant signals are preceded by 
a set of five white horizontal boards, an 
arrangement that has been found satis- 
factory even in dense fog. These are sup- 
plemented during fog and snow, at spe- 
cially dangerous points, by Duplex type 
fog-signals consisting of two small boxes 
filled with explosive. In the figure to 
which reference has just been made, and 
in subsequent figures, the arrangements 
usually adopted are shown according t9 
the conditions existing at the point to be 
protected. 


When two home semaphores follow 
each other at less than 1 km. (4 100 yards), 
the distant signal is omitted for the fur- 
ther signal, and the nearer serves as a 
distant signal for the signal that is further 
away. 

In figure 5, are shown the various 
positions that the home signal arms may 
occupy when protecting two block sec- 
tions that follow closely on each other. 

As a general rule, the block sections 
are 2 km. to 3 km, (4.25 to 1.85 miles) 
in length. 

In the cases in which the distances be- 
tween the two home signals are less than 
800 m. (880 yards), the first (nearer) 
distant signal, of the three-position type, 
repeats the positions of the two home 
signals. 

At junctions, in order to simplify the 
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system, in place of the bracket signals, 
which reproduce the position of the home 
signals and carry two or more arms, a 
distant signal is used of the three-posi- 
tion type; when inclined at 45° it shows 
that one of the arms relating to the branch 
roads is at line clear, and when it is in 
the vertical position the main line is 
clear. 

In figures 6 and 7 which follow, are 
shown the positions which the arms of 

the home signals may occupy respectively 
_for protecting a single junction, or two 
junctions following each other at a short 
distance. ; 

In more complicated cases of danger 
points following on each other, for in- 
stance block posts at distances of less 
than 1 km. (1100 yards) in advance of a 
junction, or junctions following each 
other at less than 800 m. (880 yards) the 
bracket signals may be repeated by means 

-of the distant signal just described. 
Though the arrangement of the signals is 
more. complicated, they are always easy 
to read. Regarding signalling in stations, 
-it should be added that the home signal 
' arrangement protecting the entrance to 
groups of tracks is either of the bracket 
or bridge type, or of the multiple bracket 
type with arms at various heights that 
enable the through road signals to be 
distinguished from the others; when all 
the arms are at the same height all roads 
may be run over at the same speed. 

If the speed is less than 40 km. (24.8 
miles) an hour, the bracket type of home 
signal may be replaced by a single-arm 
signal combined with a route indicator 
showing (by numbers or letters) which 
route is clear. 

The arm that protects the entrance to 


a siding or to shunting points is fitted 


with a ring painted black. For large 
stations, the indication of the route may 
be given by means of arms on a multiple 


bracket. post carrying one or more arms 
bearing numbers. 

In very large stations, the limit of the 
route may be shown by a semaphore arm 
differing from the ordinary type in 
having a vertical bar painted black in the 
middle of the arm. 

For departure from auxiliary tracks 
and, particularly from goods roads, red 
disks are used occupying two positions: . 
at right angles to the track. (red light) 
requiring a stop to be made, and parallel 
to the track (green light), giving road 
clear. ' 

Shunting operations are controlled by 
means of arms of smaller size, painted 
red and capable of occupying three posi- 
tions : horizontal (violet light) — stop; 
inclined (yellow light) — limited oper- 
ations; vertical (green light) — long oper- 
ations or dealing with a whole train. 

The violet glass should be of such shade 
that with any coloured flame, or. under 
any atmospheric conditions it gives a light 
that approaches red rather than blue. 

When shunting operations are carried 
out on tracks over which trains may be 
run, small arms for controlling these 
operations are arranged below the main 
arms that control the movements of ° 
trains. 

Figure 8 for example shows the signal- 
ling system adopted at an intermediate 
station having a through side track. 

Given the service that has to be carried 
out in the station, and applying to it the 
rules that we have given, it is easy to 
determine the positions that the various 
signal arms must occupy. If the station 
is on a line worked on the block system, 
the station is a block post and A, A’, and 
B are both departure and block signals. 

The principle is that a train standing 
on one of the main tracks in the station 
occupies a block section and prevents a 
train from being allowed. to enter the 
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preceding section. In cases, however, shunting operations or putting off stock 
where a train has to stand for a long by setting back, and where the intensity 
time in a station (say 10 minutes) for of the traffic requires it, a separate 
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block section is made between the home cabins from which the successive points 
and departure signals. Figure 9 shows and signals are operated serve as block 
the signalling system adopted for a large posts, either by interlocked apparatus or 
main-line station. by telephone; in the latter case the block 

In the large main-line stations, the section between the cabins is supple- 
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mented by slotting the signals from the 
two cabins. The slot levers and route 
levers are interlocked. The block posts 
accepting the trains for the station can 
operate the signals for admitting the 
trains to the station without the neces- 
sary intervention of the stationmaster. 

Local instructions relating to each 
installation give the road on which each 
train is to be received, and the only cases, 
in which the intervention of the station- 
master is required, are those in which 
the local. instructions are not followed 
exactly. 

With a view to avoiding the receiving 
of a train on a road that is already occu- 
pied, track circuits are fitted, particularly 
in those installations that are entirely 
electrically operated. 

For the lighting of the signals, the 
Belgian State Railways generally use pa- 
raifin oil lamps with glass chimneys, of 
the E. B. type, and paraffin lamps without 
chimneys of the Burton type. 

The Burton type of lamp uses 135 gr. 
(76.144 drams) of paraffin per day of 
24 hours. The maximum time the lamps 
burn without filling or cleaning is 
24 hours. The lamps are fitted with 
reflectors of German silver. The lamps 
showing one or two lights are fitted with 
lenses 150 mm. (6 inches) in diameter. 
The second light of the two light signals 


is given by a mirror placed at 45° to. the. 


line of sight of the driver. 

In order that the signalman may be 
warned in case of a lamp going out, the 
lamps are fitted with backlights. 

Electric lighting of signal lamps. is 
provided in those stations in which the 
points and signals are operated electri- 
cally, and at some stations and places on 
the line where there is a duplicate electric 
supply. In these cases, special lamps are 
used with special flexible suspension. 
In order to allow of disconnecting and 
taking the lamp down for maintenance 
purposes, flexible connections with plugs 
are used. The lamp is not lowered by 
mechanical means. 

Each light shown by the signal is 
obtained by means of a single lamp. 
The lamps are of 16-candle power and 
are of the metallic filament type 
(0.2 amp.) or with carbon filament (120 
to 130 volts and 0.5 amp.). 

The lighting is controlled from a board 
with galvanoscopes (indicators). If a 
lamp goes out the corresponding indicator 
is no longer excited and rings a bell in 
the signal cabin. 

In Belgium, coloured lamps are not 
used, nor are there signals lighted by 
transparency at night, nor are there any 
flashing lights, nor signal arms lighted 
at night by reflectors. 


CHAPTER II. 


The signalling system of Holland. 


The signal system of the Dutch rail- 
ways, consisting mainly of the two large 
railway systems — the Netherlands State 
Railways and the Dutch Railways, — 1s 
still under rules and regulations that date 
from 1875. 


A danger point is protected by a home 
signal preceded by a distant signal, and at 
a fixed distance of 850 m. (980 yards), by 
a fixed indicator (known as Baak) shown 
in figure 10. | 

The semaphores have their arms at the 
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height of 9 m. (29 ft. 6 in.) above the rail 
level. 

The home signal arm, painted red, is of 
rectangular form terminating in a sector 
of a circle, and stands on the right of the 
post. In the horizontal position (red light 
at night) it reads immediate and absolute 
stop. In the position inclined at 45° up- 
wards (white light at night) it reads road 
clear without reducing speed. 

The arm of the distant signal, painted 
red, is of rectangular form with the end 
cut square; inclined at 45° down (green 
light) it shows that the home signal which 
it precedes is at danger. It therefore 
reads reduce speed; inclined at 45° up- 
wards (white light) it shows that the home 
signal to which it relates is at line clear. 

Regarding the use of a white light for 
showing line clear, the Netherlands rail- 
ways state that the white light shown by 
a paraffin lamp fitted with a reflector 
can be sufficiently easily distinguished. 
from the other lights that are seen on rail- 
ways, by its intensity and by its slightly 
yellow colour. 

Trials have nevertheless been made with 
the yellow light, but this has not been 
found satisfactory, as the colour under 
some special circumstances is liable to be 
confused with red; or, when of a lighter 
shade, is not definitely distinguished 
from white. For the back lights indicat- 
ing the arm positions, nevertheless, the 
colours : yellow (arm at danger) and blue 
(arm at the line clear) are used. 

The distant signal must be visible at a 
distance of 850 m. (930 yards). 

The three positions of the arm of these 
semaphores : inclined upwards — line 
clear; inclined downwards — reduce 
speed; and horizontal — stop, differ con- 
siderably from each other, and conse- 
quently give absolutely definite readings. 
From the constructional point of view, 
they have the advantage that in the event 
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of breakage of the wire, the weight of the 
arm restores the signal to danger or to re- 
duce speed respectively. 

In the case in which the visibility of 
the arms is not sufficient, these are paint- 
ed in two colours, red and white; or the 
arm shows against a screen of white wood. 

Approach to these semaphores is indi- 
cated by a group of two or three hori- 
zontal boards about 5 m. (46 ft. 5 in.) in 
length, arranged at a slight inclination 
to the line of the track, and at a distance 
of 10 m. (82 ft. 10 in.) from each other, 
and at a height that increases from 4 m. 50 
to 3m. (4 ft. 44 in. to 9 ft. 10 in.). These 
boards are rendered sufficiently visible, 
even in fog, by the light they receive from 
the headlights of the locomotives. 

At particularly dangerous points, more- 
over, such as an open bridge or a junc- 
tion where a train is standing, fog signals 
are used to supplement the home signals 
at danger. 

In order to reduce the consumption of 
fog signals in foggy weather, it is pre- 
ferred to repeat the distant signal by 
another of the same shape in accordance 
with a special regulation. Trials made 
of cab signals on the locomotives have 
not given good results. 

Junctions are protected by bracket 
semaphores, the arms of which are ar- 
ranged according to the geographical 
order of the tracks from left to right, 
although the traffic runs on the right. 

In figure 11, the arm relating to the 
main line, allowing a speed exceeding 
45 km. (28 miles) per hour, is arranged 
higher than the arm that relates to the 
branch road, which requires speed to be 
reduced to 45 km. per hour. 

The distant signal that corresponds to 
a junction signal consists of a group of 
two arms, which can occupy the three 
positions reading respectively as home 
signal at danger (two green lights), main 
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line clear. (two white lights), and branch 
line cfear (one white and one green light). 

The combination of two lights is ob- 
tained from one lamp by means of a 
mirror; in the case of a lamp going out, 
both coloured .lights fail to show, and 
there is no risk of giving a wrong signal. 

In some cases, reduction of speed to 
30, 45 or 60 km. (18.6, 28 or 37 miles) 
per hour is shown by visible indicators 
of diamond shape. 

All double-track lines carrying express 
traffic are worked on the Siemens and 
Halske block system. The length of the 
block sections depends on the amount of 
traffic; the shortest sections have a length 
of 1200 m. (1320 yards). As can be 
seen in figure 12, a block post on the main 
line comprises the signals that have al- 
ready been described. 

A station on a line worked on the block 
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-system is protected by a system of signals 


such as is shown in figure 43. 

The portion of the main line between 
the successive block and protecting si- 
gnals forms a block section. In large 
stations, the same signals are used for 
both interlocking and block purposes. 

The same forms of semaphore arms are 
used for giving access to and departure 
from the various tracks. These signals 
are sometimes carried on signal-bridges. 

The arm protecting a main track is 
arranged at a height above the others. 

The secondary signals relating to the 
station are quite different and are such 
as : the disk signal({ red and white lights) 
which indicates closing and opening of 
level crossing gates; the track-stop with 
its small disk (white with a red stripe), 
which protects access to a track; the 
fishtail signal, which in its horizontal 
position (violet light) forbids shunting, 
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Translation of French terms; Point dangereux = Danger point. 


this same section; small discs of various 
shapes at points, ete. 

Many of these shunting signals are 
lighted by transparency. 

Paraffin oil is generally used for the 
various signal lamps. For many of the 


and in its vertical position (white light) 
allows shunting over a definite route; the 
signal with a white arm and two black 
vertical stripes allows shunting over a 
section; the signal with a white arm and 
two crossed stripes forbids shunting on 
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local signals electric lighting is used. 

A paraffin lamp uses 4 litre (4.76 pints) 
per 42 hours. The lamps are filled and 
cleaned every day. 

The lamps are fitted with reflectors of 
nickel-plated copper. Some distant  si- 
gnals are fitted with flashing lights on 
the « Aga » system. 

The Netherlands railways have made 
trials of light signals, but are not yet in 
a position to give a decisive opinion on 
them. 

The pointsmen’s frames, arranged at 
different places in a large station, have, 
on the main lines, the same function as 


block posts if the distance between these 
points is sufficient, that is to say, more 
than 1000 m. (1100 yards). In general, 
these posts, when at a distance of less 
than 1000 m. are subsidiary to a central 
post situated inside the station. 

The signals for admitting trains to the 
various tracks in the station cannot be 
operated from the pointsmen’s posts 
except by order of the stationmaster. 

Track-circuits arranged so that the 
home signals relating to any particular 
track can only be set to line clear when 
the track is actually clear, have not been 
generally adopted in Holland. 


CHAPTER III. 
The signalling system of Italy. 


On the main lines on which the 
« giunto » or « consenso » telegraphic 
block system or absolute block system is 
in use for protecting a danger point (a 
station, a halt, an important level cross- 
ing, a tramway crossing, etc.) « double 
‘signalling » has been adopted, consisting 
of a home signal (also known as a first 
class signal) preceded by a distant signal, 
as shown in figure 14. 

The fixed signals, both on single tracks 
and double tracks, are generally placed 


on the left of the track with regard to the’ 


direction of the traffic. 

By day, the arm of the first-class 
signal in its horizontal position (red 
light) requires an absolute stop of the 
train without passing the signal. 

The arm inclined downwards at 45° or 
54° (according to the type of signal) 
(green light at night) gives line clear. 

The arm is of rectangular form, painted 
red with a white vertical stripe on the 
face. The arm of the distant signal has 


a notched end, and is painted yellow 
with a vertical white stripe on the face. 
In its horizontal position (yellow light 
at night) it shows that the following 
signal is at danger and requires the 
driver to reduce speed so as to be able to 
stop without passing the home signal. 

When the arm is inclined downwards 
at 45° or 54° (green light at night) it 
gives line clear. 

The back of the signal arms is painted 
white with a black vertical stripe, and 
shows a green or white back light called 
« spia » according to whether the arm 
is in the horizontal or inclined position 
respectively. 

In tunnels, the home and distant 
signals are replaced by disks with a fixed 
lamp and a moving spectacle plate with 
two colours, red and green, or yellow 
and green respectively. 

The indications of the signals operated 
by a single wire, are repeated at the points- 
man’s post (or signal cabin) by electric 


apparatus with discs coloured white and 
red, giving three readings : signal « on » 
(red indicator), signal « off » (white in- 
dicator), signal doubtful (white and red 
indicator). 

The distance between the home signal 
and its distant signal is either about 400, 
700 or 1000 m. (440, 770 or. 1100 yards) 
according -to whether the up. or down 
gradient is more than 1 per mil up in 
advance of the signals for the shortest 
length; between 10 per mil up and 3 per 
mil down for the medium length; or more 
than 3 per mil down for the longest 
length. 

The distance of the home signal from 
the point that it protects must be at least 


100 m. (110 yards); as a general rule, it . 


is 1450 m. (165 vards). 

The home and distant signals must be 
visible at a distance of at least 100 m. 

In case of fog, thick snow, or other 
atmospheric disturbances, which reduce 
the visibility of the signals, the distant 
signal when at danger is supplemented by 
a group of three fog signals placed 25 m. 
(27 yards) apart, and the first placed 
100 m. (110 yards) in rear of the signals. 
The fog signals consist of small sheet 
metal boxes filled with fulminating 
material and fitted with two clips for 
enabling them to be fixed to the head 
of the rail. The placing of fog signals 
direct by hand may be replaced by the 
use of apparatus for putting the fog sig- 
nals into place. 

The « mettipetardi » consists of a con- 
tainer with two cylindrical parts, in which 
the fog signals are arranged in columns. 

At the bottom of the container ‘a large 
iron plate containing two grooves slides, 
and when it is pushed out towards the 
rail, it carries two fog signals under the 
fog signal device on which the first wheel 
of the train acts. Generally, two « metti- 
petardi » are used at a distance from each 
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other of 25 m. (27 yards) and are operated 
by the same transmission gear. 

In the tunnels, the fog signals are re- 
placed by a detonating alarm apparatus 
of the percussion type (« Scartazzi- 
Opezzi »), arranged in a manhole at 
nearly 100 m. (110 yards) from the dis- 
tant signal and interlocked with it in such 
manner that when the signal is set at 
danger, a treadle fixed near the rail and 
sightly raised, when depressed by the first 
wheel of the train, acts on suitable me- 
chanism, and causes the simultaneous 
discharge of two of the 48 cartridges con- 
tained in the cylinder. 

In tunnels in which there are diffi- 
culties in visibility on account of smoke 
that does not clear away entirely, the dis- 
tant signals are preceded by audible warn- 
ing signals, giving an indication of their 
position, and consisting of a steel plate 
(gong) struck by a hammer actuated by a 
treadle on which the wheels of the train 
act. Trials made with a view to adopting 
the acoustic warning (gong) in the open 
air, have not given good results, either 
because the driver cannot always hear the 
sound, particularly in unfavourable atino- 
spheric conditions, or on account of the 
annoyance caused to the neighbouring in- 
habitants. 

In order to avoid the heavy expenditure 
on placing fog signals by hand, and of 
the material that has to be provided for 
the fog signal service, it has been propos- 
ed to try approach indicators, for the dis- 
tant signals, on some of the lines in 
northern Italy which are subject to fog 
for several months of the year. It is in- 
tended to use white horizontal boards, and 
trial of these has been encouraged by the 
success which this system has had on the 
Belgian State Railways. 

The experiment was commenced two 
years ago on the Milan-Piacenza and 
Milan-Brescia lines. 
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Groups of five parallel boards were 
used, the boards being inclined at 45° to 
the direction of the track. 

During the last two winters, these lines 
have not suffered from the usual intense 
fogs of long duration, but it has been pos- 
sible to prove that the boards can always 
be seen well when the locomotives are 
fitted with electric head lamps instead of 
the ordinary paraffin lamps, and when 
the driver stands on the left of his loco- 
motive. As the greater number of loco- 
motives are arranged for the driver to 
stand on the right, a section of the Milan- 
Piacenza line was arranged with a second 
group of boards placed on the right out- 
side the track and opposite to those on 
the left. 


The trial will be continued during this 


winter, and if, as it is expected, it gives 
favourable results, its application will be 
extended, a begining being made on those 
lines that suffer from light fog and. gra- 
dually carried on to those that have 
thick but not continuous fog, in order 
that the crews of the locomotives may 
become accustomed to these new indi- 
cators instead of the fog signals that had 
been in use for many years, and had been 
found satisfactory by the locomotive and 
train crews. 

On lines equipped for electric traction, 
the eight Mannesmann tube supports car- 
rying the line contact, that precede the 
home and distant signals (which are car- 
ried on brackets from the post in order 
to render them more visible), are alter- 
nately painted with helical black and 
white stripes and with horizontal black 
and white stripes. 

On light-railways and main lines, on 
which a double signalling system has not 
yet been installed, the protection of a 
danger point, a station, a halt, ete., is 
. effected by a single signal, either a disk 
or a semaphore (second-class signal), the 


arm or visible portion of which bears 
the figure 2, in order to distinguish this 
signal from those of the first class. 

By day, the horizontal arm over the 
visible disk standing at right angles to the 
track (red light at night), requires the 
train to stop if possible before passing 
the following signal, and afterwards that 
the train shall proceed with caution until 
the rear of the train is alongside the 
signal. 

The inclined arm, or the disk arranged 
parallel to the track (green light at night; 
sometimes white in the case of disks) 
gives line clear. 

The range of visibility of a second-class 
signal should be 700, 1100 and 1300 m. 
(770, 1200 or 1430 yards) according to 
the gradient of the line on the. section 
immediately in advance of the signal; the 
minimum when it is more than 40 per 
mil wp grade, the medium distance when 
it is between 10 per mil wp grade and 
3 per mil down grade, and the maximum 
when it is more than 3 per mil down 
grade. 

When a signal of the second class has 
not the required range of visibility, it is 
preceded by a fixed signal for slackening 
speed consisting of an indicator painted 
green and showing a green light at night. 

At junctions and in stations having 
several groups of tracks, the various arms 
of the home signals are either arranged 
vertically on the same posts, or more fre- 
quently are arranged in order horizontally 
on a multiple bracket post. 

According to the position from top 
downwards or from left to right respec- 
tively, they control the trains running on 
to various tracks or on to the various 
groups of tracks arranged from left to 
right. On the bracket posts, one of the 
arms may be arranged at a greater height 
than the others when it is required to 
show that an arm protects the entrance 
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to the main line, and when at the entrance 
to a station having one or more groups 
of goods tracks and one passenger track 
only, it is required to distinguish the sig- 
nal arm protecting the passenger track. 

The home signals with several arms 
are preceded by a distant signal having a 
single arm. 

In tunnels, the semaphore with several 
arms is replaced by lantern disks similar 
to those already described, arranged ver- 
tically. 

Figure 15 shows the method of protect- 
ing a junction. 

The Cardani-Servettaz electro-mechan- 
ical block system is that generally in use; 
it has electric block instruments inter- 
locked with slotted signals; this system 
comprises the clearing of a block section, 
and the occupation of a block section 
(setting the protecting signal to danger), 
effected automatically by the last axle of 
the train, by means of contacts called 
respectively the « line clear » and « train 
on line » contacts, which are operated 
by the deflection of the rail when the 
vehicles pass over it. These contacts are 
supplemented or replaced by insulated 
lengths of rail. 

The signal arrangements of a block 
post on the open track are shown dia- 
grammatically in figure 16. 

When two signal cabins are in one 
station, or are separated by only a short 
distance, as a method of simplification, 
the distant signal arm of the following 
home signal is combined with the home 
signal preceding this, as shown in fig- 
ure 47. 

The semaphore with combined arms 
may show the three positions given in 
figure 18 for the common State Railways’ 
type,-and those shown in figure 19 those 
of the type used in upper Italy (now 
obsolete). 

The backs of these semaphore arms are 


painted white with a vertical black stripe, 
and at night show a green, a violet, or a 
white light according to whether the 
first-class arm is horizontal or both arms 
are at line clear. 

Figure 20 represents a small station 
with a backing-down lie-by siding arrang- 
ed on a line worked on the: block system. 

The signals A and B, of which A’, and 
B’, are respectively the distant signals, 
are both departure and block signals. 
The arms of the distant signals A’ and B’ 
are combined with those of the first class 
for the protection of the station. 

The sections comprised between the 
departure signal and the preceding pro- 
tection signal form internal block sections 
for the main tracks in this station. 

Shunting operations are controlled 
from the stations by means of low signals 
(ground signals), having two rectangular 
or circular faces arranged at right angles 
to each other, the one painted red and the 
other green, which, at night, correspond 
to red and green lights. 

The ground signals protect the various 
shunting operations either long or short, 
and are interlocked with the points of 
the corresponding routes. 

The red face or red light requires a 
stop, the green face or green light gives 
line clear for shunting. The ground 
signals show a small white or green light 
at the back according to whether they 
are set to line clear or otherwise. 

Although the object of ground signals 
is to regulate shunting operations, they 
must, nevertheless, be observed by trains 
as stopping signals when they are set to 
the danger position. 

In small and medium stations, ground 
signals sometimes perform the function 
of departure indicators. We shall men- 
tion this later. 

In the sketch shown in figure 20, the 
ground signals a‘, a? and b’, b’ show 
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which of the two main tracks or siding 
tracks are given line clear by the signals 
A and B. 

In large stations, at the ends of the 
tracks or groups of tracks, small sema- 
phores are arranged with arms and lights 
similar to those of semaphores of the first 
class, called departure indicators, which, 
set at line clear, show the drivers that 


. the points are set for departure over the 


corresponding tracks and groups of 
tracks. Usually, the departure indica- 
tors do not apply to shunting operations. 

When the station signals comprise a 


departure semaphore, and this is set for 
line clear, with that of the departure 
indicator, this authorises departure: or 
a through route for a train on the corres- 
ponding track. 


At the ends of these tracks or of these 
groups of tracks there are also arrival 
indicators, the arms of which are usually 
placed on the same posts as the departure 
indicators, and show, when at line clear, 
that the points are set for a train to run 
on these tracks or on the corresponding 
groups of tracks. 
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Figure 24 shows the signalling at one 
side of a large main line station, a 
signalling system which is remarkable 
for its simplicity and clearness. 

The protecting and departure signals, 
and the indicator signals for arrival and 
departure tracks are arranged on a signal 
bridge, and the ground signals for shunt- 
ing are operated, as also are the points, 
from a single cabin. 

Figures 22 and 23 represent two junc- 
tion stations ;arranged on a line worked 
on the block system. In the first-men- 
tioned, there is, for both directions of 
traffic, an internal block section com- 
prised between the home and departure 
signals, that is to say, between the cabins 
marked post I and post IJ. In the second 
figure there are two internal sections 
comprised between the cabin marked 
posts I and II and II and III. 

The cabins are interlocked with each 
other by means of electric slot gear acting 
on the signals; moreover, the entrance of 
the trains from the different directions, 
and access to the different tracks or 
groups of tracks is controlled by the traf- 
fic foreman at the station by means of 
electrically operated slotted signals. 
These appliances meet both the conditions 
of ensuring that any slot release can be 
used once only and for the one train for 
which it is given, and that each slot 
release, once given, can only be cancelled 
by the train in running over the rail 
contacts. 

In one of the last types adopted, it is 
possible to arrange as many as four slot 
releases with a single apparatus. The 
construction of the apparatus, however, 
allows of mechanical coupling and inter- 
locking between them in such manner as 
to constitute a multiple apparatus, with 
which as many slot releases as may be 
desired can be given. The slot releases 
are limited by the mechanical interlocking 


between the various appliances, an inter- 
locking which only allows the taking off 
of slots that can be safety used simulta- 
neously. 

These appliances are used for the con- 
trol of the various signals protecting a sta- 
tion, and at a distance, those of a junction. 

In these two stations, the following 
arrangements are applied : 


The slotting apparatus consists essen- 
tially of : 

4° A crank which actuates the parts 
that complete the electric circuits for the 
transmission of siot release currents, 
which crank may take two positions : 
« on» (vertically downwards) and « off » 
(vertically upwards) ; 

2° Two or more push buttons indicat- 
ing tracks at the base of the apparatus, 
which are interlocked with each other by 
means of locking gear of the Stevens type, 
which control each slot circuit; 

3° An internal mechanism, serving to 
lock the apparatus, that is to say, to 
interrupt automatically a slot circuit when 
the train passes over the « train on line » 
contact for the signal; 

4° A second internal mechanism, that 
locks the crank, once the siot has been 
taken « off », and unlocks the crank only 
after the train has passed the freeing 
contact; 

5° A current indicator serving to show 
whether the slot circuit is, or is not, com- 
pleted (current passing). 


Generally, the two functions of giving 
« train on line » and « line clear », are 
effected by the same contact. 

Recently, instead of a number of appli- 
ances with one or more plungers inter- 
locked with each other, apparatus has 
been constructed in which the various. 
cranks, with the slot mechanism and that 
for blocking and clearing, are arranged 
and contained in a single box. 


T as0d 


The arrangement of the levers in two 
tiers, horizontally for points and signals 
controlling incoming trains, and vertically 
for disposing of trains in the station, sim- 
plifies the internal interlocking arrange- 
ments and the manipulation of the appar- 
atus. 

Amongst the auxiliary signals, it is also 
necessary to mention the small point 
indicators operated by the point lever 
and showing the position which the points 
occupy. If they are set with the face 
parallel to the track, they show that the 
points are set for the main line, and if the 
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face shows perpendicular to the track 
that the points are thrown over for the 
branch track. If the signals are definite 
track signals, the face standing at right 
angles to the track requires a stop to be 
made. These indicating signals are only 
used in some special cases, such for exam- 
ple, as the points of branches on the main 
line, or facing points so.placed that they 
are difficult of observation from the sta- - 
tion, and of points leading. to locomotive 
sheds. 

They are not used for points that are 
operated from the cabin, 


CHAPTER IV. 
The lighting of signals in Italy. — Luminous signals. 


For lighting the signals, semaphores, 
and dises, paraffin lamps are generally 
used. 

The sheet-iron paraffin lamps for sema- 
phores of the Northern-Italy type are 
fitted with parabolic reflectors of German- 
silver and double reflectors in the case of 
semaphores with two arms opposite each 
other. The brass lamp with cylindrical 
wick and glass chimney, has a capacity 
of 0.75 litre (1.3 pints) and remains 
alight for 24 hours. The sheet-iron 
lamps with American burners for the 
ordinary semaphores and the ground sig- 
nals have capacities respectively of 0.8 
and 0.55 litre (14 and 0.9 pint) and 
remain alight for 43 and 30 hours respec- 
tively. bys 

The semaphores and the ground signals 
are fitted with plano-convex lenses of 
different diameters. 

The coloured glasses of the semaphores 
of the ordinary type, of the Northern- 
Italy type, and of the ground signals, have 
diameters of 160, 245, and 110 mm. 


(6 5/16 inches, 9 5/8 inches and 
4 3/8 inches) respectively. 

In some special cases in which signals 
are not visible from the signal boxes re- 
sponsible for their supervision and light- 
ing, use is made of light indicators adapt- 
ed to the chimneys of the lamps of the 
tunnel disc-signals, to those of the North- 
ern-Italy type, or to semaphores of the 
ordinary type. 

The apparatus consists essentially of a 
spiral formed of two thin strips or rib- 
bons of iron and brass brazed together. 
By reason of the difference of the coeffi- 
cients of expansion of iron and brass, the 
spiral tends to uncoil or to coil up accord- 
ing to whether the lamp is alight or out; 
this controls the closing or the breaking 
of the electric indicator circuit. It is an 
arrangement that is reliable, provided that 
if is subject to continuous and careful 
maintenance. 

To improve the visibility of the signals, 
and to inerease the time for which the 
lantern will remain alight, preliminary 
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trials were made in tunnels and in the 
open with flashing light of the « Aga » 
type, using acetylene, dissolved in acetone, 
contained in vessels holding 41500 litres 
(53 cubic feet) with a burner using 
5 litres (0.18 cubic feet) per hour. 

The triais, made on a small seale, gave 
good results at 60 flashes per minute, the 
periods of flash and eclipse being 0.4 and 
0.6 second respectively in duration. 

The trials made it possible for this ar- 
rangement to be recommended as a means 
for enabling a particular signal to be dis- 
tinguished amongst other lights carried 
on the same multiple bracket posts, or 
to be fitted to isolated signals which by 
reason of their situation have poor visi- 
bility and are difficult to supervise. 

In tunnels, the superiority of the flash- 
ing light over fixed paraffin lamps is less 
in proportion as the smoke is thicker: for 
a normal smoke density visibility in the 
one case is nearly double that in the other. 

Up to the last few years, applications 
of electric lighting to signals were very 
limited on account either of the difficulty 
of ensuring the lighting of the signals in 
the case of an unforeseen interruption of 
the current supply, or of the necessity for 
obtaining continuously and effective check 
on the regular working of the lamps, 
or, finally, of the difficulty of ra- 
pidly localising the cause, in case of 
failure. A more thorough examination 
of the question led to the conclusion that 
the difficulties could often be easily solv- 
ed if account were taken of the fact that, 
at the present time, owing to the great 
improvement that has taken place in the 
distribution systems of electricity supply, 
and by means of the linking up of works 
supplying electricity, temporary interrup- 
tions of current have become much more 
infrequent. 

In fact, on lines having electric trac- 
tion, the traction current reduced suitably 


in voltage can be used as a stand-by to 
the local supply. ; 

In places in which there are not two 
independent supplies of current, one of 
which can be used in the event of failure 
of the other, it is always possible to in- 
stal accumulator batteries. 

In small stations on non-electrified 
lines which are without means for charg- 
ing accumulators, and in which it is not 
possible to count on local supplies of 
current, the use of accumulator batteries 
cannot be justified from the point of 
view of economy. It would be possible, 
on the other hand, in the case of inter- 
ruption of the current, to light the signals 
by means of ordinary paraffin oil lamps. 

Regarding the control of the lighting 
from two systems of supply to a single 
circuit, continuous lighting is ensured by 
lamps arranged in series or in parallel, 
an extensive application of which is now 
being made in the stations on the Italian 
railway system. 

In the first system, either two lamps 
simultaneously lighted are used at the 
same time, or one lamp is lighted and the 
other serves as a stand-by and is only lit 
either by operating a switch on the 
switch-board or automatically when the 
main lamp goes out, the two lamps on the 
signal being connected to two distinct cir- 
cuits that are absolutely identical and in 
parallel with each other. 

The lamps are of the metal filament 
type, for use on 23 volts, as used for 
lighting the trains, giving from 5 to 
10 Hefner candles, according to local con- 
ditions. The lamps are mounted on 
lamp-holders with a bayonet fitting 
having flexible suspension to absorb the 
shock produced by the working of the 
signals. The lamp-holders are contained 
in special lanterns which can be placed 
on the signals in place of the paraffin 
oil lamps. 
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The signals may be conveniently 
grouped according to their position, and 
connected to circuits fitted with either 
permanent or adjustable resistances, in 
such a manner as to equalise the voltage 
of the circuits having the heaviest loads. 

For each circuit there is a current 
relay on the switchboard which lights a 
tell-tale lamp when the lamp which is in 
series with it fails, or when there is any 
interruption in the circuit, or when the 
voltage drops, and which also causes a 
bell to ring in the case of a short cir- 
cuit, or rise of voltage. 

In the two-lamp arrangement in which 
only one of the lamps is lighted, the 
relay is inserted in the circuits of the 
lamps of both sets; it is fitted with two 
contact arms, the one of which controls 
the automatic lighting of the stand-by 
set of lamps when a lamp of the main 
set. goes out, the other controlling the 
lighting of the standby lamp when a short 
circuit takes place in the lamp of the 
main set. 

To facilitate detection, and hasten the 
locating of faulty lamps, special test 
boxes are fixed at the bottom of the signal 
posts, fitted with repeating-lampholders 
in parallel with the lamp circuit. 

Recently, an electro-magnetic indicator 
substituted for the test boxes, has been 
fitted on the switchboard; it is fitted 
with a graduated dial that gives the 
resistance, in ohms, of the coils that are 
connected in parallel with each lamp of 
the installation, and in case of a lamp 
going out, enables its position to be 
determined exactly. 

A single indicator suffices for the two 
sets of lamps for each group of signals, 
and can be operated by two separate push 
buttons. 

On the switchboard is an arrangement 
for switching on the main or the standby 
supply: either by means of~a_ hand- 


operated, three-way switch, or by means. 
of an automatic switch throwing in or 
cutting out the standby supply at the mo- 
ment of failure or of return to the normal 
current supply. 

In lighting installations with lamps in 
parallel on the main circuit, each signal 
that is electrically lighted is fitted with 
two lamps of 10 Hefner candles each, 
the one normally lighted and the other 
normally out. 

When a lamp that is normally lighted, 
goes out, the stand-by lamp is switched 
on. 

Mr. Mario Fiachetti, chief engineer of 
the Italian Railways, has designed a con- 
trol arrangement that satisfies the follow- 
ing conditions : 


a) Checking at a distance, whether one: 
or more lamps are alight; 

b) Indicating immediately by optical 
or audible means when one or more lamps 
have gone out; 

c) Automatically inserting other lamps 
to replace the lamps that have gone out, 
and checking that the lighting is regular; 

d) Indicating any irregularity. 


The arrangement is based on the follow- 
ing elementary principle : if a system of 
solenoids carried on the same core is so 
arranged that the algebraic sum of the 
ampere-turns on the solenoids is equal to 
zero, the resuitant magnetic field is nil. 

The control of n lamps is obtained by 
means of an electro-magnet with two coils 
earried on the same core and having the 
numbers of turns in the ratio 1: n when 
a current proportional to n flows through 
the first coil (corresponding to n lamps 
at a distance in parallel) and when a 
current passes through the second coil, 


_ in the opposite direction, proportional to 


unity (corresponding to a single adjacent 
lamp) the total magnetic flux is nil and 
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the core of the electromagnet is not 
excited. 

When for any reason (interruption, 
leakage, short-circuiting, etc.) this state 
of equilibrium is disturbed, the core is 
excited and makes a contact which puts 
into circuit auxiliary lamps or indicators, 
optical or audible. 

The system is therefore independent of 
the voltage, of the type of current used 
and of its periodicity. 

This arrangement, which is described 
in appendix A, has in practice formed 
the basis of an apparatus for a simple 
control for each signal and for the mul- 
tiple control of the signals in one direc- 
tion. 

The system of lighting with lamps in 
parallel has the advantage over the pre- 
ceding system that the lamps are made 
independent in such manner that if any 
one should go out, it does not involve a 
whole series of lamps. 

In practice, both systems have given 
good results; the second system is, how- 
ever, less costly both in installation and 
maintenance. 

A trial has recently been made in a 
small station of lighting the signals from 
accumulator batteries, the lamps being 
lighted automatically on the approach of 
the trains. Sufficient data has not yet 
been obtained to enable an opinion to be 
expressed on the arrangement. 

In the stations at Turin and Lodi, a 
trial has been made of light signals 
constructed by the « Italian Signal Com- 
pany » on the systems of the Westing- 
house Brake & Saxby Signal Co. Ltd., 
of London. At Turin, a home signal and 
a distant signal were replaced by two light 
signals of the L-type, of long visibility; 
at Lodi, a home signal with .two arms 
and a corresponding distant signal were 
replaced by two N-type light signals of 
medium range of visibility. 


The results obtained are given in 
appendices B and C. 

We think that the following conclu- 
sions may be drawn from these trials : 


1° Light signals, as compared with or- 
dinary semaphores, have the advantage 
of giving exactly the same indications by 
day and by night; 

2° They have the advantage over ordi- 
nary semaphores of simplifying the 
operating and indicating mechanisms. 
The probabilities of error in working and 
of false indication due to external causes 
are reduced to the minimum; 

3° They lend themselves readily to 
giving three readings (stop, slacken, and 
line clear at normal speed), and to being 
slotted ; 

4° They can readily be adapted to lines 
having electric traction on which the 
visibility of the semaphores is always 
limited, and on which the traction con- 
ductor is available for electric supply 
to the signals either normally or as 
standby; 

5° In most cases, the signals need not 
be duplicated in the tunnels, or under 
bad atmospheric conditions, by audible 
signals (fog signals, detonators, gongs, 
etc.) or by optical signals (repeating 
signals, approach bars, etc.) ; 

6° Apart from the cost of installation, 
the maintenance is much less costly than 
that of the ordinary semaphores. 


As a consequence of the results obtain- 
ed from the trials just mentioned, light 
signals having one and three kinds of 
lights were recently installed in the Sestri- 
Levante station in place of the sema- 
phores, and have worked regularly up: to 
the present time. We think that the small 
difference in price between the normal 
range (N-type) and that of the long range 
of visibility (L-type), should give the pref- 
erence to the latter type, for the reason 


that this can be easily altered when a 
small range of visibility only is required. 

All signal apparatus should comprise 
two lamps with bayonet-catch holders, 
each with two filaments and two contacts, 
and the lamps should be so made as to 
ensure that the socket end is at the correct 
distance from the focus of the lamp in 
order that replacement of the lamps may 
be easy. 

The front lamp should normally be 
lighted, the other serving as the stand-by. 
The arrangement proposed by Mr. Fia- 
chetti, the engineer, for automatic light- 
ing of the stand-by lamp, if one of the 
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two filaments of the normal lamp should 
fail, should also be adopted. 

According to the range of visibility re- 
quired, the lamps should all be either 50 
or 30 watts, and 30 volts. 

On the Italian railways, trials of posi- 
tion light signals giving the same indica- 
tions as the semaphore arms with the 
lighting of four lamps, or of a group of 
several lamps, arranged on a horizontal, 
vertical, or inclined line, have not yet 
been made. 

No trial has been made for lighting the 
signal arms at night by means of re- 
flectors with a view to abolishing the or- 
dinary coloured lights. 


CHAPTER V. 


Research in signalling. 


In the preceding chapters we have given 
a résumé of the present conditions of sig- 
nalling on the Italian State Railways. 

It appears, however, to be of interest to 
mention a modification of the signalling 
system, a scheme which was worked 
out in 1917 by Mr. Alphonso Zanotta, en- 
gineer, chief inspector of the Italian State 
Railways. His is a name dear to all of 
us who can remember a chief of great 
ability and learning and a devoted friend. 
Our colleagues of the Congress, who did 
not have the good fortune to know him 
personally, will remember him as the re- 
porter on the question of « Junctions » 
at the Congress in London in 1895. 

In his opinion, the main conditons 
which should be satisfied by a rational 
signalling system are the following : 


1° Each signal, giving line clear, should 
give the driver the necessary indication to 
enable him to regulate his speed as far as 
the succeeding signal; 


v 


2° Although it is desirable that the sig- 
nals should be of one shape, and have 
lights and positions making them visible 
at a long distance, they should never- 
theless, according to their meaning, be 
arranged in an order of succession that 
will enable their readings to be obeyed, 
even when their visibility at a long dis- 
tance is reduced to the minimum com- 
patible with safety (at any rate in the 
open air), under normal atmospheric con- 
ditions, whatever may be the plan and 
section of the line. 

It is of course necessary to rely on these 
visible signals being supplemented by 
audible signals in the case of fog, and 
this applies also to those signals that are 
placed in tunnels; 


3° New signals should be so designed 
as to take account, as far as possible, of 
the recognised meanings of forms and 
colours in such manner that no omission 
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or defect may exist. It is also necessary 
to avoid possible causes of confusion in 
the reading of signals when signals of the 
new type and of the existing type are 
simultaneously in use on the same line, 
and might be mistaken for each other; 

4° In the case of combined signals, it 
is necessary to avoid simultaneously show- 
ing the driver signals giving different 
readings in cases where one alone of these 
signals would be sufficient to give the 
exact order which the driver must obey; 

5° The reading of a signal should not 
be altered, through a lamp going out or 
having a broken glass, in such manner 
as to give a less restrictive order; 

6° The single white light, or the white 
light by itself, that is to say, not used in 
combination with a coloured light or 
lights, must not replace a signal intended 
to give the instruction « line clear ». 

The white light should only be used 
for indicating the presence of a signal 
that is not in use. In order that the white 
light may give instructions, it must be 
combined with another positive signal 
comprising at least one coloured light, 
otherwise it must be considered as arising 
from a broken glass; 

T The indicator signals used exclu- 
sively in stations for giving the routes and 
the shunting signals should, when at line 
clear, be distinguished by the form and 
colour of the main signals that regulate 
the running of the trains. 


In applying these principles, Mr. Za- 
notta, the engineer, proposed to use the 
following position and indications for the 
new signals : 


a),Home semaphore with one « stop » 
arm having three positions; 

b) Distant semaphore having three po- 
sitions; 

c) Semaphore with two combined arms. 
home and distant, giving five positions. 


The arm of the new home semaphore is 
of rectangular form, having the face 
towards the train painted red, as in the 
ordinary semaphores. 

Its inner end of circular shape turns 
with the arm in front of a lamp carried 
on the post, and has in it the spectacle 
holes fitted with coloured glasses (as 
shown in figures 24 to 26). The arm can 
occupy three positions : horizontal, ‘in- 
clined downwards at 45°, and inclined up- 
wards at 45°. In the first case, there is 
a single glass arranged on the horizontal 
diameter of the arm, in the other cases 
there are two. The lamp is fitted with 
reflecting mirrors, enabling it to show the 
train two luminous beams of light when 
two holes are on the horizontal line 
through the centre. 


The arm of the new distant semaphore 
with a fishtail end is painted yellow like 
the ordinary distant semaphore arms. It 
is also fitted with a circuiar plate at the 
centre, with holes fitted with coloured 
glass as in the home signal. In the sema- 
phore with combined home and distant 
arms, the plates on the two arms are in 
front of each other, and each arm, apart 
from the three positions which we have 
mentioned, can occupy a fourth position 
without special meaning, vertically down- 
wards. 

In this case, the order is given to the 
driver by the other arm, which does not 
occupy a vertical position. 

The centre plates of the two combined 
arms are also provided with holes fitted 
with coloured glasses. 

According to the positions of the arms, 
the two plates which are in front of each 
other give through one hole or the two 
holes which come on the horizontal line, 
the light or the lights corresponding to the 
various indications of the arms. The 
indications given by the home signal day 
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HOME SIGNAL : 
Absolute stop : 


Arm horizontal 
Red light at night 


Proceed at normal speed : 


Arm inclined downwards . 
Two green lights at night. 


Proceed at reduced speed : 


Arm inclined upwards . : 
Green and white lights at night. 


Fig. 24 


DISTANT SIGNAL : 
Reading : home signal at danger. 


Arm horizontal 
Yellow light at night 


Reading : proceed at normal speed. 


Arm inclined downwards . 
Two green lights at night. 


Reading : proceed at reduced speed. 


Arm inclined upwards . : 
Yellow and green light at night. 


Fig. 25. 


and night are those shown respectively in Home and distant signals in tunnels, as 

figure 24. well as the combined double signals 
The indications given by the distant (home and distant) give the same indica- 

signal are those shown in figure 25. tions as are shown by the semaphore sig- 
The indications given by the combined nals at night. 

double arm signal, home and distant, are The tunnel signals are fitted with a 

given in figure 26. lamp giving a single light and have re- 
Of the five indications, three are the flectors carried on the posts. 

same as those of the home signal having a Inside the lamp is fitted a single dia- 

ling system applied to the protection of phragm for the single signal, or two 

of a distant signal. diaphragms for the double signal. 
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COMBINED HOME AND DISTANT SIGNALS : 


Absolute stop : 


Home-arm at danger; distant-arm covered by home-arm . 


Red light at night 


Proceed at normal speed : 


Home-arm inclined downwards; distant-arm yertically down- 


wards 


Two green lights at night. 


Proceed at reduced speed : 


Homearm inclined upwards; distant-arm vertically down- 


wards 


Green ‘and white lights at night. 


Reading : next home signal at danger 
Distant-arm horizontal ; 


Yellow light at night 


Reading : Proceed at reduced speed 


Distant-arm inclined upwards; home-arm vertically down- 


wards 


Yellow and green lights at night 
Fig. 


The diaphragms are pierced with holes, 
fitted or not fitted with coloured glasses, 
as in the case of the semaphore arms. 

The diameters of these diaphragms are 
slightly less than those in the circular 
plates of the arms, in order to suit the 
loading gauge. The lights are arranged 
about 40 em. apart instead of 50 cm. (1 ft. 
3 3/4 in. apart instead of 1 ft. 7 5/8 in.) 
as on the semaphores. 

In appendix D, we give details of the 
construction and working of the new se- 
maphores. 

In figure 27, we show the new: signal- 
ling system applied to the protection of 
ene side of a little-used station. 


home-arm vertically downwards. 


ie 
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Apart from the home and distant sig- 
nals, the direction-indicator signal is 
shown which should be placed near the 
points at the entrance to the station. 

The arm of the indicator signal is 
painted blue, and has a pointed end. It 
can occupy two positions : horizontal 
(white light at night), inclined down- 
wards (blue light at night). 

This signal is not used in the case of 
two tracks giving access to the station, 
because the home signal gives absolutely- 
clear road or road clear at reduced speed, 
and consequently gives the driver the 
indication as to whether he will follow 
the through or branch road. 


—§ 8 


———— 
Stop on main line in station. 
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Stop on branch line in station. >< | eae ore ea || Pe 
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Branch line clear; run out on branch. ~ 2 a Ear A) 


Fig. 27. — Station signals. 
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Figures 28 and 29 show, for the junc- 
tions of a large station, the application of 
the new signals and those at present in 
use. 

The scheme for signalling used by the 
engineer, Mr. Zanotta, which, in its gen- 
eral arrangement, shows an improvement 
on the present system, has not yet been 
examined by the responsible Commission. 

While Mr. Zanotta was working out a 
standardised signalling system, we, on our 
own account, also investigated the ques- 
tion, giving our attention particularly to 
those points which in our personal experi- 
ence required improvement. 

There can be no doubt that it is neces- 
sary to warn the trains to reduce speed 
at special points on the road, in order to 
avoid difficulties of working, which, on 
many occasions, have had very serious 
consequences. In adopting the double 
signalling arrangement, in which the 
home signals are preceded by distant 
signals, it is certainly of advantage that 
the home signal, in its danger position, 
by day and by night, should have a form 
and lights that are quite distinct and 
cannot be mistaken, owing to atmospheric 
disturbance, for those of the correspond- 
ing distant signals. 

We remember that on many occasions 
on lines carrying the heaviest traffic, 
worked on the hlock system, that during 
fog, stops have been made at the distant 
signal when occupying its horizontal po- 
sition, because the yellow lamp, having a 
slightly red tint, had been mistaken for 
the home signal at danger. And some- 
times under the same working conditions 
and state of the atmosphere, the opposite 
has happened, that is to say, a home sig- 
nal, particularly one with combined dou- 
ble arms, set at danger, has been over- 
run because it has been taken for a dis- 
tant signal. 

Given that the English arrangement of 


the two arms, home and distant, arranged 
above each other, may give rise to wrong 
readings in places where, as on electrified 
lines and in tunnels, it is necessary to 
adopt arms and lights, arranged above 
each other, instead of bracket signals, the 
Italian arrangement of coupling two arms 
becomes necessary. In our opinion, 
however, the coupling should be done in 
such manner that both arms may be visi- 
ble in their different positions. 

The simplification which consists in - 
eliminating one arm or one light (and 
this has been done on personal judgment 
and in isolated cases) is desirable, provid- 
ed that it is not applied in such manner 
as to take the place of the double signal- 
ling arrangement, as this would lead to 
confusion in the reading of successive 
signals. That is to say, that in the com- 
binations there should be perfect confor- 
mity between the day and night readings. 
The lights:at night should be the same as 
if the signals were separate and one 
below the other or one following the 
other. 

In groups of signals having several pro- 
tecting arms at junctions and stations, 
the simultaneous use of arms or lights 
showing train on line, and an arm or light 
showing line clear, constitutes an un- 
doubted anomaly. For this, it is advis- 
able that the arms that do not relate to 
the route that has been cleared should 
occupy a special position; for example, 
vertically downwards and show a white 
light at night. Moreover, the distant sig- 
nal of a bracket semaphore should gen- 
erally, by the arrangement of its arms, 
reproduce the position of the signal to 
which it relates, while maintaining its 
own characteristic features, in order that 
it may avoid the giving of wrong-road 
signals with the present Italian signailing 
system, as has already occurred many 
times at junctions on the main line. 
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Translation of the French terms of the figure 32. 


Grande gare avec bifurcation = Large station with a junction. — Signal de départ de faisceau a marchandises = 
Departure signal from goods sidings. — Indicateurs de départ (servent aussi pour les manoeuvres) = Departure ground 
signals (also used for shunting). — Signaux d’arrét = Home signals; — Avertisseur acoustique = Audible distant 
signal.— Avertisseur du signal d’arrét du faisceau voyageurs = Distant signal for passenger lines. — Signal de départ 


de faisceau voyageurs = Departure signal from passenger lines. — Indicateurs de départ = Departure indicator *- 
arms. — Indicateurs d’arrivée = Arrival indicator arms. — Faisceau marchandises (4 un feu) = Goods lines (single _ 
light). — Faisceau voyageurs (double feu) == Passenger lines (double lights). — Signal détonant = Detonator ‘(fog) 
signal. 


With the object of simplification, and 
because it is not required in practice, the 
home signal arms protecting the station, 
relating to the entrance to the groups of 
goods sidings, should not be supplement- 
ed by distant signals. With regard to 
the signals arranged inside the stations, 
we think that the route indicators at the 
entrance and departure, which at present 
consist of semaphores of small dimen- 
sions, should, in case of need, give three 
neadings, as is the case with the principal 
signals. Also, on the arms and on the 
lights, the numbers of the tracks to 
which they refer should be clearly shown. 

The ground shunting signals should 
not be modified from the present rectan- 
gular shape, which was given to them in 
order to allow them to be placed in the 
ordinary six-foot way. 

While taking these remarks into con- 
sideration, we have proposed the modifi- 
cations to the existing signalling system 
that are shown in figure 30. 

This figure shows that the arrange- 
ments of the arms and of the correspond- 
ing lights, in the cowpled home and dis- 
tant signals, are simple, and differ 
gradually from each other by their 
colours, and consequently are easily me- 
morised. 

With this arrangement of lights, one 
does not find the repetitions -between 
some arrangements of home signals with 
a single arm and other arrangements of 
coupled home and distant signals that are 


found in the system proposed by Dr. Mar- 
tens in his work : The Principles of Rail- 
way signalling for high speed traffic, 
taking account of the action of the 
brakes (+), although the one and the other 
have different meanings. 

Figure 31 shows the signal arrangement 
for protecting a junction. 

Figure 32 shows the signal arrangement 
for protecting a large station having a 
junction. 

In these figures, the signalling refers 
to the route AB and to the routes to the 
groups of goods tracks. 

The disk with several lights arranged 
above each other, which protects trains 
in the tunnel arriving on the passenger 
tracks, and goods tracks, is of the or- 
dinary type except for the arrangement of 
the coloured roundels. 

If the conditions in the tunnels actually 
so require (except on electrified lines), the 
distant signal as well as the home signal 
should be supplemented by audible sig- 
gnals. The audible signal or distant sig- 
nal oniy comes into operation when the | 
distant disk is set for slacken speed; the 
audible signal supplementing the home 
signal only works when this is at danger. 

The two indications that are proposed 
for the distant signal were suggested by 
the following requirements. 


(4) « Les bases de la signalisation des chemins 
de fer en vue d’un service 4 grande vitesse en tenant 
compte de leffet des freins. » 
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A train running at a speed of 100 km. 
(62.4 miles) per hour, requires 500 m. 
(550 yards) in which to reduce speed to 
30 km. (48.6 miles) per hour in order to 
limit the negative acceleration to 0 m. 7 
(2.30 feet) per second. 

In considering existing distances be- 
tween the distant signal and the home sig- 
nal (in practice from 500 m. to 1000 m. 
maximum — (from 550 to 1100 yards) 
and taking account of the minimum visi- 
bility required for the home signal 
(100 m.) —, the train having run over 
the distance necessary to reduce its speed 
from 100 to 50 km. (62 to 18.6 miles) per 
hour, will be able to receive the warning 
of the principal signal, and continue at 
reduced speed or to stop before the home 
signal. The same applies if the reduced 
speed required is 60 km. (37 miles) per 
hour, taking account of the fact that to 
slacken from 100 km. to 60 km. per hour, 
requires a distance of 350 m. (380 yards) 
and that to come down from the speed 


of 60 km. per hour to a stop requires 
200 m. (220 yards). It would not, there- 
fore, be prudent as Mr. Kohlfurst, the 
engineer, proposes, in his work on the 
« Adoption of Certain General Principles 
in Signalling », to give the arm of the 
distant signal when inclined downwards, 
the meaning « warning », and when in- 
clined upwards, the meaning « line clear », 
equally for normal speeds and for reduced 
speed, particularly when, under some con 
ditions that are either atmospheric or due 
to the track itself, the visibility of the 
home signal is reduced fo a very short 
distance. 


We venture to think that the statement 
of our ideas is. not without value, if only 
to show that it is possible to devise a sig- 
nalling system that can satisfy the re- 
quirements of the service, and at the same 
time effect a satisfactory compromise be- 
tween the various tendencies and the re- 
sults of experience. 


CHAPTER VI. 


Summary. 


To sum up; the new signalling system 
adopted by the Belgian State Railways on 
its main lines is essentially as follows : 


1° The home semaphore, with a red arm 
of elongated rectangular form, and the 


’ distant signal with a pointed arm, have 


three positions and indications as follows: 

Absolute stop (arm horizontal, red 
light) ; 

Proceed, next signal at danger (arm in- 
clined at 45°, yellow light); 

Line clear, normal speed (arm vertical, 
green light); 


Proceed, next signal at danger (arm 


horizontal, yellow light); 


Proceed, with « attention » (caution), 
« reduce speed at next signal » (arm in- 
clined at 45°, two lights, yellow and 
green); 

Line clear, normal speed (arm vertical, 
green light). 


In order to warn the driver of his 
approach to the distant signal, this is pre- 
ceded by five horizontal boards, arranged 
obliquely with regard to the track, which 
have been found sufficient even in foggy 
weather. 

Nevertheless, in foggy weather some 
home signals may be supplemented by fog 
signals of the Duplex type, put in place 
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by fogmen. In protecting a danger point 
(a very busy level crossing, a swing bridge, 
a halt, or a block post), the two inter- 
mediate positions of the home and distant 
signals are not used; 


2° Substitution for the English arran- 
gement of two arms arranged above each 
other (home and distant), or for the 
Italian arrangement of two coupled arms, 
of a single rectangular arm used in three 
positions : 

Absolute stop 
light) ; 

Proceed, next signal at danger (arm in- 
clined, yellow light) ; 

Line clear, normal speed (arm vertical, 
green light) ; 


(arm horizontal, red 


3° Replacement of the bracket carrying 
multiple distant signals for the junctions, 
according to the English system, by a 
semaphore having a single arm with three 
positions and a pointed end. This is a 
signal for fast trains having the following 
indications : 

Proceed, next signal at danger (arm 
horizontal, yellow light) ; 

Proceed, with « attention », « slacking 
at next signal, which is set at proceed on 
the branch line », (arm inclined, two 
lights, yellow and green) ; 

Line clear, normal speed; the arm relat- 
ing to the main line is at line clear (arm 
vertical, green light) ; 


4° In the case of a block post and junc- 
tion near together, the single distant arm 
which repeats the indication of the next 
bracket signal is placed below the home 
signal arms of the preceding signal : this 
combined signal gives four indications 
and meanings as follows.: 


Absolute stop (both arms horizontal, a 
red light) ; 


Proceed, next signal at danger (home 
signal arm inclined and distant signal 
arm horizontal, a yellow light) ; 

Proceed with caution. The neat signal 
is set at proceed on the branch line (home 
signal arm vertical and distant signal arm 
inclined, two lights, yellow and green) ; 

Line clear, normal speed. The neat 
signal is at line clear for the main line 
(both arms vertical, one green light). 

Reductions have been made in the num- 
ber of lights corresponding to the three 
combined positions occupied by the home 
and distant arms. 

The rules laid down are readly appli- 
cable to the more complex case of two 
junctions close together; 


5° The home signal is generally placed 
50 m. (55 yards) from the danger point. 
On the level, the distant signal is placed 
at 800 m. (880 yards) from the home 
signal. 

On down grades this distance may be 
increased to 1000 m. (4100 yards); on 
up grades it may be reduced to 600 m. 
(660 yards) ; 


6° The express lines are worked on the 
lock and block system, with Siemens & 
Halske apparatus interlocked with the 
signals. 

The automatic block system has not yet 
been, installed. 

The block semaphore and its distant 
signal are of the same shape as ordinary 
signals. 


7° At large stations, the route cleared 
for the trains is shown by means of arms 
arranged horizontally, and combined with 
numbers. Operations of shunting or 
setting back to sidings are controlled by 
means of arms of small dimensions which 
can be placed in the three following posi- 
tions : 

Stop (arm horizontal, violet light) ; 


Short or limited shunting operation 
(arm inclined, yellow light) ; 

Operation not limited or setting back 
(arm vertical, green light). 

In the large stations, the successive 
signalmen’s posts act, in the case of a 
main line, as block posts, without the 
intervenfion of the traffic foreman for 
receiving the trains; 


8° Electric lighting (controlled by dia- 
gram boards with indicator lamps and 
bells) is applied in those stations in which 
the points and signals are operated telec- 
trically, and in some stations on the main 
line where there are two sources of elec- 
tric supply. 

No trial has been made of light signals. 


* 
* * 


The signalling system adopted by the 
Netherland Railway on its main lines is 
essentially as follows : 


1° a) The home semaphore with a red 
arm of rectangular form ending in a 
sector of a circle, and b) the distant signal 
having the form of an elongated rectan- 
gle, can occupy two positions and give the 
following readings : 


Absolute stop (arm horizontal, 
red light) ; 

Line clear (arm inclined at 45° 
upwards, white light) ; 

Proceed, next at danger (arm in- 
clined at 45° downwards, green 
light) ; 

b) Proceed, neat signal at proceed 
(arm inclined at 45° upwards, white 
light). To mark the approach of 
the distant signal, it is preceded 
by two horizontal white boards. 


In time of fog, fog-signals placed by 
fogmen, are sometimes used. 
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2° At junctions, at the entrance to sta- 
tions, the home signals the ends of which 
have a V-notch (or fishtail end) are car- 
ried on brackets : they are repeated by a 
distant signal with two arms giving the 
following readings : 

Proceed, next signal at danger (one arm 
inclined at 45° downwards, and one arm 
vertical, two green lights) ; 

Proceed, next signal at proceed at a 
speed exceeding 45 km. (28 miles) per 
hour, (one arm inclined at 45° upwards 
and one arm vertical, two white lights) ; 

Proceed, next signal at proceed at a 
speed not exceeding 45 km. per hour 
(one arm inclined at 45° upwards and one 
arm inclined at 45° downwards, one green 
and one white light). 


3° The home signal is generally placed 
ata distance of 100 m. (110 yards) from 
the danger point; the distant signal is 
placed at a distance of about 500 m. 
(550 yards) from the home signal. The 
approach signal is always placed at 850 m. 
(930 yards) from the home signal. 


4° Lines carrying express traffic are 
worked on the original Siemens block 
system. There is no automatic block. 
The block semaphore and its distant signal 
have the same forms as the ordinary 
signals. 


5° In large stations, signals of various 
forms, semaphores, round disks, point 
indicators, etc., are used for service tracks; 
these signals give special readings. The 
successive pointsmen’s posts in the case 
of main lines take the functions of block 
posts. The intervention of the station- 
master is required for operating the sig- 
nals for accepting the trains. 


6° Paraffin oil is generally used for 
the lamps lighting the various signals; 
but electric lighting is used in many 
cases. 
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Some distant signals are fitted with 
« Aga » flashing lights. 
Trials of light signals are being made. 


* 
DT Dae 
The present signalling system in use on 
the Italian railways is essentially as: fol- 
lows : 


1° The home signal with a rectangular 
arm, painted red, and the distant signal, 
having an arm notched at the end and 
painted yellow, can occupy two positions, 
and give the following indications : 

Absolute stop 
light) ; 

Proceed (arm 
green light) ; 

Proceed, next signal at danger (arm 
horizontal, yellow light) ; 

Proceed, next signal at proceed ‘arm 
inclined downwards, green light). 


(arm horizontal, red 


inclined downwards, 


In time of fog, the distant signals are 
supplemented by fog signals placed either 
by hand or by mechanical means. 

In tunnels, the semaphores are placed 
by disks showing the same lights as the 
semaphores. 

The distant disks are supplemented by 
audible signals. 


2° Where a home signal is combined 
with the distant signal of the next post, 
the two arms are carried on the same 
spindle and can occupy three positions 
giving the following indications : 

Absolute stop (arm horizontal, red 
light) ; 

Proceed, next signal at danger (home 
signal arm inclined downwards at 45°; 
distant signal arm horizontal, yellow 
light); 

Proceed, next signal at proceed (both 
arms inclined downwards, green light). 


In tunnels, the semaphores with com- 
bined arms are replaced by disks with 
three lights. 


3° The home signal with several arms 
or on brackets for protecting a junction 
or a station, is preceded by an ordinary 
distant signal, which can be set in two 
positions. 


4° The home signal is placed about 
150 m. (165 yards) from the danger point. 
On the level, the distant signal is placed 
at about 700 m. (770 yards) from the 
home signal; on down grades, this dis- 
tance may be increased up to 1000 m. 
(14100 yards); on up grades it may be 
reduced to 400 m. (440 yards). 


5° The main lines are worked on the 
Cardani-Servettaz block system for appar- 
atus interlocked with the signals and track 
circuits giving occupation and clearing of 
the sections and actuated by the trains. 
The block semaphore and its distant signal 
have the same form and the same mean- 
ings as the ordinary signals. 


6° In large stations, small home signals 
arranged at the ends of the tracks or of 
the groups of tracks, known as arrival and 
departure indicators, indicate arrival and 
departure on each track or on each group 
of tracks. ; 

Shunting operations are controlled by 
means of ground disks with two aspects : 
stop (red light) clear for shunting (green 
light) ; they are interlocked with the points 
of the route which they protect. If they 
are arranged to show train on line, they 
also show danger to the train. 

The signal cabins in large stations serve 
as block posts for the main lines. The 
arrival of trains from different tracks on 
to the different groups or tracks, is defi- 
nitely determined by the man in charge 
of the traffic by means of special slotting 
appliances, 
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T Paraffin oil is generally used for 
lighting the signal lamps. 

In stations in which electric supply is 
available, electric lighting has been in use 
for several years, cither by means of a 
system having the lamps in series, or that 
having them in parallel, together with 
optical and audible indication for each 
lamp or series of lamps in case of one or 
more being extinguished. 


8° Trials have been made and results, so 
far favourable, have been obtained, of light 
signals of medium and long range of visi- 
bility of the Westinghouse Brake & Saxby 
Signal Company's system. It has been 
found advisable to adopt the iong range 
of visibility signals with two double fila- 
ment lamps, one serving as stand-by and 
lighting automatically when the regular 
lamp becomes extinguished. 


9° In the case of main lines, it is 
thought necessary to introduce modifica- 
tions in the present signalling system in 
order to be able to adopt the three-posi- 
tion signal. 

(See the investigations of Mr. Zanotta, 
the engineer, relating to this subject and 
also the notes given in chapter V.) 

In applying these different signalling 
systems to the case of a junction near a 
station and close to a block post on the 
main line, the following arrangements 
will be adopted, for comparison with 
which we have shown the English signal- 
ling system alongside, and for further 
information have also shown the arrange- 
ments that were proposed in 1917 by the 
Italian engineers. 

In figure 33, we have shown the arms 
hatched that occupy more than two posi- 
tions. 


Final summary. 


From the examination of the signalling 
systems adopted by the three Administra- 
tions of) the Belgian, Netherlands, and 
Italian Railways, some definite results 
can be obtained regarding certain ques- 
tions, and suggestions regarding certain 
other questions, which it will be very use- 
ful to submit for the consideration of the 
Congress : 

4° It is generally recognised that for 
the future, semaphore signalling with 
home and distant arms should be gener- 
ally adopted because of the advantages 
that it presents over other signalling sys- 
tems; on main lines having many curves 
and run over by trains at high speed, it is 
necessary that these signals should show 
the following three readings : 


For the home signal : 
Absolute stop; 


Proceed at reduced speed; 
Proceed at normal speed; 


And for the distant signal : 
Proceed, next signal at danger; 
Proceed, next signal at proceed at re- 
duced speed; 
Proceed, next signal at proceed at nor- 
mal speed. 


These readings should evidently be 
given by arrangements which by day and 
by night must be quite distinct, clear, and 
simple, so as to avoid any doubt and error 
in their interpretation. 

The indications should give complete 
safety for the working of the train ser- 
vice at the permitted speeds for the con- 
ditions given by the plan and section of 
the line. It is, moreover, necessary to 
make a definite distinction between the 
signals on express lines and those on slow 
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Translation of the French terms of the figure 33. 


Signalisation anglaise = English signals. — Signalisation belge. = Belgian signals. — Signalisation néerlandaise = 
Duteh signals. — Signalisation italienne = Italian signals. — Ing. A. Zanotta = Proposal of Mr. Zanotta, Engineer. — 
Ing. C. De Benedetti = Proposal of Mr. C. De Benedetti, Engineer. 


lines where these lines are parallel or 
intersect. 

These indications can be given by arms 
of definite shapes, making definite angles 
with the post, or set horizontally and 
vertically on brackets with separate co- 
loured lights or combined lights for the 
same purposes. 

Differences arise in the application of 
these methods. 


2° With regard to the visibility in re- 
lation to the signal post, and to enable the 
signals to be differentiated from each 
other, the best positions that a semaphore 
arm can occupy are undoubtedly: the 
horizontal position, the position inclined 
at 45° downwards, and the position in- 
clined at 45° upwards. 

The movement of the arm from inclin- 
ed upwards to the position of inclined 
downwards passing through the horizon- 
tal position (danger or indication that the 
next signal is at danger) has no real im- 
portance in practice: any intermediate 
position in the lower sector, or above the 
horizontal, is in favour of safety. 

For subsidiary conditions, the arrange- 
ments : horizontal, inclined upwards af 
45°, and vertically upwards, but clear of 
the post, are good solutions. 

At night, the most suitable lights corre- 
sponding to the three positions of the arm 
are: red (stop), yellow (reduce speed), 
green (line clear); this selection is not 
only based on considerations of visibility 
and distinctiveness of the lights, but also 
on their traditional recognised meanings. 

It is necessary to avoid the risk of a 
warning signal being taken for a stop sig- 
nal and vice versa. 


The arrangement adopted by the Dutch 
railways, giving the distant signal arm 
two positions : inclined downwards, and 
inclined upwards, is to be recommended 
from this point of view. 

The vertical position for the arm along- 
side the post, and the white light should 
only show a signal that does not affect the 
route under consideration. 


3° On,short sections, when it is neces- 
sary to combine the home signal arm and 
the distant signal of the next home signal, 
is it preferable to arrange the two arms 
one above the oher on the same post (En- 
glish system), or to carry them on the 
same spindle (Italian system), or to re- 
place the group of two signal arms by a 
single stop arm (the American system 
adopted by the Belgian State Railway). 

The normal succession of distant signal 
by home signal evidently assists the driver 
in determining the dangerous points of 
the route, and consequently where to look 
for the signals. 

Hence the English system is generally 
preferable. 

On this subject, it may be observed 
that it has not always the same effect- 
iveness or clearness; for example, on 
electric lines, or in tunnels, where it is 
necessary to use signal arms or lights ar- 
ranged above each other, the English sys- 
tem may lead to wrong readings. 

The Italian system, however, modified 
so as to render the coexistence of the two 
arms more visible, and without reducing 
the lights, appears to be that which lends 
itself best to the object in view. 

The arrangement proposed by Mr. Za- 
notta, the engineer of the Italian Railways, ’ 
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to utilise one arm or the other for the 
necessary indications, by eliminating one 
or the other of the two coupled arms, is 
in our opinion rather artificial and -diffi- 
cult to understand. 

The grouping that we have shown, and 
which is doubtless capable of improve- 
ment, comprises a graduated and logical 
succession of lamps : in fact, from green 
one goes to red, passing through the com- 
bined yellow and green to the two yellow 
lamps. 

The sequence of colours having a na- 
tural value, is the best of guides for gra- 
duating the speed. It is, moreover, only 
right to appreciate that the substitution 
of a single arm or two arms effects a sim- 
plification in operation, a reduction in 
the cost of installation, and also of main- 
tenance. 

But so far as the signalling itself is 
concerned, if there is a real advantage in 
distinguishing the two arms, is not the 
extra expense worth while? 


4° The English system for protecting 
junctions is doubtless the most nearly 
perfiect, and makes it practically impossi- 
ble to mistake the road to be taken. Actu- 
ally, the Italian system, in which the junc- 
tion signal is preceded with a distant sig- 
nal having one arm only, capable of oc- 
cupying two positions, horizontal and 
inclined downwards, often leads to a 
driver being misled as to the track which 
is to be taken, and may lead to serious 
consequences. 

The new Belgian arrangement, giving 
three positions to the semaphore arm, re- 
presents a remarkable inyprovement on 
the Italian system. 

The same thing may be said for the 
Dutch arrangement (waarschuwing) with 
two distant arms which give three indica- 
tions. Both of these arrangements are, 


however, incomplete in the case of a three- 
direction junction. 


5° The signal with several arms pres- 


ents the anomaly of the simultaneous 


existence of one arm at-line clear and the 
others at danger, and a green light with 
other, red, lights. 

We think it opportune to eliminate this 
anomaly even though a complication in 
the manipulation of the arms should re- 
sult. It would also have the advantage 
that, without exception, the horizontal 
arm and the red light would have a defi- 
nite meaning of stop. 


6° It is not necessary that the block 
signal (home and distant) should have 
different forms from the ordinary sema- 
phore signals. 


T° In large stations, it is advisable to 
adopt bracket semaphores to control the 
arrival of trains on the various groups of 
tracks and on the tracks themselves, by 
completing, in some eases, the indications 
given by the arms, by numbers (figures 
or letters), as has been adopted on the 
Belgian State Railways. 

The distant signal, also of bracket form, 
relating to the home signal, should not be 
fitted with arms relating to arrival on the 
groups of goods sidings. 

In the absence of a distant signal, the 
driver must act as though he expects to 
find the home signal at danger. 

In practice, semaphores of small dimen- 
sions and two positions, known as « ar-— 
rival and departure track indicators », 
adopited by the Italian Railways, also give 
good results. 


8° To ensure regularity and safety for 
the traffic, it is advisable to adopt arms 
taking three positions (violet, yellow, and 
green lights) of reduced size for controll- 
ing shunting operations, a system adopted 
in Belgium, , 
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It is also advisable to adopt special 
ground disks capable of taking two posi- 
tions (red and green), in use in Italy, as 
shunting signals interlocked with the 
points and the ordinary signals, 


9° As the various cabins that follow 
each other in a station are generally inter- 
locked with each other, as if they formed 
block posts for the main lines, it is neces- 
sary that they should be controlled by the 
employee in charge of the traffic in such 
manner that he can give effectively the 
slotting instructions for the arrival of 
trains on the different groups of tracks 
and on the platform tracks. 


10° In the most important stations : 
having heavy traffic, where shunting oper- 
ations are of frequent occurrence, it is 
advisable to arrange track circuits showing 
the occupation of tracks by the trains. 


11° The indication of the approach to 


. distant signals by means of white indi- 


cator boards on the Belgian system, should 
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be generally adopted in the open, as a 
means of replacing audible signals, (for 
signals, gongs, etc.) when the boards, in 
case of atmospheric disturbance, can be 
sufficiently lighted by ihe headlights of 
a locomotive, and the driver drives his 
engine from the same side as that on 
which the signals are placed. 

In tunnels where steam traction is used, 
the use of audible signals is necessary. 


42° The electric lighting of signals 
should be gradually extended, and prefer- 
ence given to the system in which the 
lamps are arranged in parallel, comprising 
one lamp normally lighted, and the other 
as stand-by for each principal signal, with 
an indicator showing when each lamp is 
extinguished, and with automatic lighting 
of the stand-by lamp. 


13° It is desirable to continue the trials 
of colour light signals with a view to 
obtaining the necessary information for 
arriving at a decision regarding their 
adoption. 
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APPENDICES. 


Appendia A. - 


Electro-mechanical arrangement for checking the working of electric lamps at 
a distance and for the automatic insertion into circuit of stand-by lamps in 
case of ordinary lamps going out, designed by M. Mario Fiachetti. engineer, 


of the Italian State Railways 


The drawing given in figure 34 represents 
diagrammatically a scheme of the new arran- 
gement, 

This arrangement consists of an _ electro 
magnet with two windings K1E2 on the core N, 
and with a switch M. 

The winding E1 is inserted in the circuit of 
the local lamp L. 

The winding E2 in inserted in the outer cir- 
cuit of the two lamps at a distance, A and B, 
to be checked, the one being the stand-by for 
the other. : 

The electro-magnet consists of a non-polaris- 
ed armature R, which is only attracted in case 
of failure. The switch M, in the circuit of 
the two lamps to be checked, can occupy two 
positions. 

In the position shown in the drawing, con- 
tact 6 is connected to contact 7, and contact 8 
is connected to contact 9. 

In the other position, contact 6 is connected 
to contact 9 and contact 7 to contact 8. 

The switch is hand-operated. When the ar- 
mature R is attracted by the electro-magnet, 
it turns about the centre O, and, by means of 
contact C, puts into circuit the lamp A or the 
lamp B, according to the position of the 
switch M. 

It also, by means of the contact C1 puts into 
circuit the audible or optical warning K. 

The switch T enables the lighting of the 
lamps A and B, situated at a distance, to be 
controlled, and also to put into circuit simul- 
taneously the control and automatic lighting 
apparatus arranged near the switchboard. 


The new arrangement consequently meets 
the following conditions: 
1° The electro-magnet H1H2NS is not excited, 


that is to say, it does not attract the arma- 
ture R, so long as the two windings produce 
equal and opposite magnetic fluxes. In this 
case, the closing of the switch T on the supply 
line, makes the following circuits alive: 


I. — Local lamp circuit L = 1-2-4-E1 (in 
the direction NS) -L-5-11. 

II. — Distant lamp circuit A to be checked: 
]-2-4-K2 (in the direction SN)-6-7-A-10-5-11. 


2° The electro-magnet causes the attraction 
of the armature R when a change of equili- 
brium is produced between the two ‘windings 
E1E2, and causes the automatic lighting of the 
stand-by lamp B, by closing the following cir- 
cuits: 


III. — Distant stand-by lamp circuit B=1-2- 
3-C-8-9-B-10-5-11. 

IV. — Audible warning circuit K=1-2-3-C/- 
K-5-11, 


The indication is given when : 

a) The distant lamp A, to be checked, is 
out; 

b) The local lamp L is out; 

c) There is a short circuit or leakage in the 
circuits ; 

d) The current is diminished or is inter- 
rupted in the leads. 


3° With alternating current, when all is in 
order, the electro-magnet does not act on its ar- 
mature, and therefore produces neither drop 
of voltage due to induction, nor disturbance 
in case of vibration of the armature. 


4° The checking acts equally in both senses, 
Actually: 


a) The electro-magnet shows the disturban- 
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ces that are produced either in the circuit of 
the lamps at a distance, or in the circuit of 
the local lamp; 

b) The switch M enables one of the lamps A 
or B to be substituted for the other in such 
manner that the normal lamp can be made the 
stand-by and vice versa. 


| Ligne d alimentation 
T 
4 


5 


5° The condition of equilibrium is restored 
automatically, and the electro-magnet leaves 
the armature R when the disturbing cause 
has ceased to exist. 

6° It is not necessary to arrange recording 
apparatus or special adjustable resistances, 
because equilibrium can be obtained for the 


Fig. 54. — Indicator circuits for lamps at a distance. 


Translation of French lerms: Ligne d’alimentation = Electric supply leads. 


system by the use of lamps of the same kind, 
and same current consumption, for the local 
and distant lamps. 

The local lamp L also serves to show that 
the current is on the line. 


7° The circuits of the local lamp L and of 
the distant lamps A and B are completely 
independent, so that any disturbance in the 
one cannot cause a disturbance in the other. 


8° The lighting of the stand-by lamp, in case 
the normal lamp should go out; is effected by 
turning the switch M. < 


Actually, if the lamp A 
through disturbance, the circuits IIT and IV 
given under 2° are made: 

By turning the switch M, so as to put the 
contact 6 in communication with 9 and the 
contact 7 with 8, if the stand-by lamp B is 
regularly alight, the condition of equilibrium 
is produced because the current flows through 
the cireuit I of the local lamp L as in 1°, and 
the current lighting the lamp flows through 
the following circuit: 


should go out 


V, — The circuit of the distant lamp B to 
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be checked: =1-2-4E2 (in the direction SN)- 
6-9-B-10-5-11. 


9° The supply current to the lamps requiring 
to be checked and that to the local lamp of 
the apparatus on the switch-board, is effected 
by means of the switch T. 


10° The checking is permanent, that is to say, 
it works through the whole period of lighting 
of the distant lamps. 


ll° The apparatus is not affected by varia- 
tions in voltage or in frequency of the current 
supply. 


12° The apparatus can serve to check simul- 
taneously several lamps a distance that are 
arranged in parallel, if the ratio between the 
number of turn of the two windings H1H2 of the 
electro-magnet is suitably adjusted, or if the 
consumption of the local lamp L is modified. 

For example, when, instead of two lamps A 
and B, two groups of five lamps in parallel 
are used, the winding EH? will carry a current 
five times as great as that in the winding E1. 
In this case, in order to obtain equilibrium it 
is necessary that the number of turns in the 
winding E2 should be to that of the winding Et 
as 1 is to 5. 


Appendia B., 


Results obtained during trials of the luminous coloured long-range signals 
of the « Westinghouse » type. 


On the 4 of June 1923, trials were made at 
Turin (shunting) station of two new luminous 
coloured long-range signals of the « Westing- 
house » type; these were arranged in advance 
of the first-class single-arm semaphores and of 
the distant signal covering the Turin (shunt- 
ing) station. 

The luminous signals operated in such man- 
ner as to repeat the indications given by the 
first-class semaphores and the distant signal, 
were considered as auxiliary signals to these 
semaphores, which were retained in service. 

Each signal consists of a box divided into 
two compartments: the upper compartment for 
showing «< train on line » (red light), or « no- 
tice of track occupied » (yellow light); the 
lower compartment for showing « line clear » 
(green light). 

Each compartment is fitted an external co- 
loured lens (of the Fresnel type) 21 cm. 
(8 1/4 inches) in diameter, and an internal 
parabolic mirror. Between the two lenses are 
two incandescent metallic filament lamps: a 
main lamp at the focus of the Fresnel lens, 
and the other (the secondary lamp) at the 
focus of the mirror. 

Each signal is carried on a post (Mannes- 
mann tube), at 1 m, 80 (6 feet) from the 


nearer rail, and at 4 m. (13 ft. 1 1/2 in.) 
above the rail level. 


The signals are supplied with current at 
120 volts, 48 periods. 


In the distant signal (yellow-green), the two 
Jamps in each compartment are connected in 
parallel to the secondary circuit of a small 
transformer, are lighted simultaneously, and 
have an illuminating ‘power totalling about 
50 candles. 


The lamp at the focus of the mirror is a 
25-watt, 50-volt, long-filament lamp, and that 
at the focus of the lens is a 25-watt, 6-vol, 
short-filament lamp. In the case of the secon- 
dary lamp going out, the intensity of the light 
shown by the signal hardly changes. As the 
result of the extinction of the main lamp, the 
visibility of the signal is reduced by more 
than one-half, because the position of the se- 
condary lamp not being at the focus of the 
lens, a greater dispersion of the rays of light 
is caused. 

In the first-class signal (red-green) the 
small transformer is not used, and the two 
lamps in each compartment are supplied direct 
with current at 12 volts, and at less than 
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their nominal voltage. 
ing characteristics: 


They have the follow- 


50-watt, 125-volts, 50 candles, special short- 
filament lamps. 


Normally, only one of the two lamps is 
lighted, while the other serves as a stand-by 
and is only lighted when the first goes out. 

The visibility of the home signal is appre- 
ciably greater than that of the distant sig- 
nal, because the short filament of the only 
lamp that is lighted is at the focus of the lens, 

The supply circuit to the distant-signal lamp 
comprises a switch attached to the arm of the 
distant semaphore, in such manner that when 
the arm stands at line clear, the local circuit 
of a relay switch puts the green light into 
circuit and cuts out the red light. This sig- 
nal is not fitted with an indicator for check- 
ing the lighting at the switchboard in the sig- 
nal cabin. 

The supply to the two lamps (red-green) of 
the first-class signal, is effected by means of 
a hand-operated switch worked by the points- 
man. 

The variation in the indication of the signal 
from red to green, depends on the position of 
the signal arm lever, and on the actual posi- 
tion of the arm itself. 

The check (optical and audible) on this sig- 
nal and on the lighting of the lamps, is obtain- 
ed at the cabin by means of a relay with double 
winding and a local lamp of 10 candle power. 

In case a lamp should go out, the relay puts 
the stand-by lamp into circuit and checks its 
working. 

During the day, even with bright sunlight, 
the signals are clearly visible at a distance 
of 400 m. (440 yards). 

In case of thick fog, the luminous signals 
are easily visible at a distance of 150 m. 
(165 yards). At night, under normal atmo- 
spherie conditions, the signals are visible at 
a distance of 800 m. (880 yards); and at 
night, with thick fog, they are still visible at 
a distance of 200 m. (220 yards). 


These results correspond to the normal lu- 
minous intensity of about 50 candles. 

In one year three 50-volt lamps were re- 
placed on the distant signal, one owing to de- 
fective construction (coming apart from con- 
necting piece) and the two others through 
burnt-out filaments. Two 6-volt lamps were, 
moreover, replaced owing to diminution in illu- 
minating power. Finally, three lamps were 
replaced on the home signal: one because the 
filament was burnt out, and the two others 
because of diminution in illuminating power. 

A regular check was kept to detect these 
irregularities. 

The visibility of the luminous signal with 
coloured lights is greater than that of the se- 
maphore, particularly at night, so that under 
the worst atmospheric conditions, the lumin- 
ous signal is always visible at more than the 
regulation distance of 100 m. (110 yards). 

During a working period of about 5000 
hours’ lighting of one signal, the consumption 
of current was about 250 kw.-hours, and, at 
the cost of 0.20 lire (the rate in force) , amount- 
ed to a daily expenditure of 0.25 lire, to which 
must be added the average cost per day of 
0.30 lire (0.20 lire for the first-class signal, 
and 0.40 lire for the distant signal), for the 
replacements of lamps at the mean cost of 
10 lire each. 

A paraffin lamp for an ordinary semaphore 
consumes about 0.20 litres (0.35 pint) of pa- 
raffin oil per night, that is, at a cost of 2 lire 
per litre, a total cost of 0.40 lire. 

To this cost must be added the cost of re- 
pairs and of substitution of the lamps and 
the lanterns, as well as varnishing, lubrica- 
tion, maintenance of wires, poles, pulleys, bat- 
teries, and accessory apparatus, the cost of 
which is greater than that of the oil for 
lighting. 

Apart from the cost of installation, the cost 
of maintenance of the luminous signals, with- 
out counting the daily expenditure on the 
staff responsible for the lighting, is obviously 
less than that of the semaphore. 
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Appendix C. 


Results of trials of luminous coloured, medium-range signals 
of the « Westinghouse » type, in Lodi station 


In December 1923, two signals with coloured 
lights were put into service at Lodi station; 
these signals repeated the position of a first- 
class home signal on the Piacenza side, hav- 
ing two arms arranged one above the other 
(and the distant arm combined with the lower 
arm), and of the corresponding distant signal. 

These signals are operated by switches 
carried directly on the arms which they re- 
peat. 

Each light is given by an optical arrange- 
ment consisting of a Fresnel lens, 160 mm. 
(6 5/16 inches) diameter, coloured red, yellow, 
or green. -At-the focus of the lens, a 30-watt, 
30-volt lamp of the concentric filament type 
is placed. Behind this lamp is placed another 
lamp of 30 to.50 watts also of 30 volts, 

Both lamps are lighted together. They are 
fixed to a lamp-holder which can be adjusted 
vertically so as to bring the filament of the 
front lamp into the.focus of the lens. 


The lamps are fitted for serew-socket con- 
nection and with concentric filament, divided 
into two parallel sections, so that if one or 
the other portion of the filament should break, 


the other part remains alight, and prevents 
the total extinction of the signal. 

The lights are not checked by indicators. 

When the lamps are set to the focus of the 
lenses, the visibility during the daytime and 
normal atmospheric conditions is from about 
400 to 500 m. (440 to 550 yards). 

In day time, in bright sunlight, the lights 
are visible at about 200 m. (220 yards). 

At night, under normal atmospheric condi- 
tions, the signals are visible at 800 m. 
(880 yards). 

In foggy weather, these distances were never 
found to fall below 100 m., and kept a mean 
value of about 150 m. (165 yards) by day, and 
more by night. 

These results hold when the lamp is in the 
focus of the-lens and the whole filament is 
intact. If the filament is reduced to one-half, 
the illumination diminishes, but not greatly, 
and it is still possible to obtain sufficient 
illumination in case of fog. 

These results are considerably altered when 
the lamp is not set exactly in the focus of 
the lens. This point is, therefore, of the 
greatest importance. 


Appendia D. 


Details of construction and working of a new semaphore 
(signalling scheme devised by Mr. Zanotta, engineer). 


Mechanism for double-wire working. 


The operating of a semaphore arm of a home 
signal or distant signal, or of each of these 
arms coupled together, is effected by a double- 
wire connecting the circular sector on the oper- 
ating lever with a grooved pulley (1) carried 
on a bracket attached to the semaphore post. 

A bell-crank lever (2-3) — figure 35 — turn- 


ing about the pin (4) is attached to the pulley 
bracket. 

The arm (2) carries a roller (5), guided 
by a camgroove in the pulley. 

The arm (3) is connected at its end to the 
operating rod of the semaphore arm. 

The cam-groove for the travel (f-g) of about 
180°, remains at constant radius (a/), whereas, 
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the complementary half revolution is. divided 
into four successive sectors of varying radius 
(d-a-b-c) made continuous with each other. 
The radii (a@/) and (a) are equal to each other. 

These sectors are used to give the bell- 
erank (2-3) three positions corresponding to 
those required in the signal-arm for passing 
from the normal horizontal position to that 
of inclined downwards, or to that of vertically 
downwards, or finally to that of inclined up- 
wards. 

In the normal danger-position (fig. 36, A) 
the roller (5) is in the part of the sector of 
radius (qa). : 

When the pulley turns contra-clockwise, it 
forces the roller (5) of the bell-crank (2-3), 
to move from the sector of radius (a) to that 
of radius (b). 

Consequently, the bell-crank (2-3) turns to 
the right, and moves the rod (7) upwards. 

The arms takes the position of inclined at 
45° downwards (fig. 37). 

The pulley continuing to turn in, the same 


‘direction, the roller (5) passes from the sector — 


of radius’ (b) to that of radius (c). The bell: 
erank (2-3) sets the arm to a position verti- 
cally downwards (figs. 37 and 38, B and E). 

When the arm is in its normal horizontal 
position, by turning the pulley (1) in the op- 
posite direction, that is to say clockwise, the 
roller (5) runs from the sector of radius (a) 
to that of the radius (d), the rod (7) is lower- 
ed and sets the arm to the position inclined 
at 45° upwards (fig. 38, D). 

For signals in tunnels, the operation of the 
dises is effected in the same way as that of 
the semaphores, by means of a pulley having 
a cam-groove (1) carried on a bracket attached 
to the post of the disc, the bell-crank with two 
arms (2-3) and the rod (7) attached to the 
dise, 

The discs being themselves fitted with the 
same coloured glasses and the same holes as 
the semaphores, consequently give the same 
readings as*the semaphores themselves. 


Fig. 35. — Stop (home) semaphore. 


Stop at home-signal protecting 
a station. 


Positions of the coloured 
glasses. 


Fig. 56. — Semaphore with two arms coupled (fig. A). 
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REPORT N.. 1 


(Switzerland, Italy, Spain and Portugal) 


ON THE QUESTION OF THE EIGHT HOUR DAY (ARTICLE X OF THE QUES- 


TIONNAIRE FOR THE TENTH SESSION OF THE INTERNATIONAL RAILWAY 
CONGRESS ASSOCIATION), (‘) 


By Luter VELANI, 


ASSISTANT GENERAL MANAGER OF THE ITALIAN STATE RAILWAYS (2), 


SUMMARY. 
I. — INTRODUCTION. 
II. — DEVELOPMENT OF THE REGULATIONS RELATING TO WORKING HOURS ON THE ITALIAN 
RAILWAYS. 
II1. — ComMpPARiSON BETWEEN THE VARIOUS STATES. 
1. — Rules concerning employees of various categories : 


a) Footplate and train staff; 

b) Station and shed staff; 

c) Permanent way. staff; 

d) Workshop and stores staff; 

e) Rules concerning employees of all categories. 


2. — General rules. 
3. — General considerations. 
IVY. — Nove ON THE METHODS OF APPLYING THE EIGHT HOUR DAY. 
V. — SUMMARY. 
VI. — AppenpDices: 1. — Detailed questionnaire. 
— 


— Development of the rules dealing with working hours on 
the Italian Railways. 


. — Number of staff on the Italian State Railways. 


. — Decree of the Lieutenant-General of the kingdom, 8 June 
1919, No..912. 


5. — Royal decree of the 22 July 1923, No. 1631. 
. — Royal decree of the 19 October 1925, No. 2328. 
. — Swiss Federal law. 


wo 


cer) 


(4) This question is worded as follows : « The eight-hour day on the railways ». 
(2) Translated from the French. 
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I. — Introduction. 


The eight hour day, upon which ques- 
tion we have the honour to act as reporter, 
is an ideal which beyond all others, es- 
pecially during the years which followed 
the war, has always greatly appealed to 
the mass of workers, including those em- 
ployed on railways. The eight hour day, 
moreover, forms one of the first and most 
important demands of international trade 
unionism; thus during the closing years 
of the last century, and at short inter- 
vals, we have had a succession of strikes, 
not only to obtain increases in pay, but 
also better working conditions. 

Hence, as far as railways are concerned, 
the regulation of working hours has been 
complicated by the successive reduction 
in the length of the working day and by 
the necessity arising therefrom of organ- 
ising the departments so as to obtain a 
sulficient output from the men employed. 

The question of working hours and 
conditions was examined at the seventh 
meeting of the International Railway Con- 
gress (Washington, May 1905), but the 
question of the eight hour day in its com- 
plete application was not at that time dis- 
cussed. 


The report we have to draw up is limit- 
ed to a few countries : Italy, Switzerland, 
Spain and Portugal; however, to obtain 
a greater uniformity in dealing with the 
subject, we have thought it well to dis- 
cuss the matter in the first place with 
other reporters dealing with the same 
question, so that the necessary informa- 
tion might be collected by means of ques- 
tionnaires drawn up on the same general 
principles. Our questionnaire .(see ap- 
pendix I) has been sent to forty-three 
railway administrations in the countries 
mentioned above; seventeen only have 


replied, and seven of these have sent in 
no information. We have therefore only 
the information supplied by ten adminis- 
trations, fortunately we have been able to 
obtain the information from the principal 
railways in the countries mentioned, and 
this will be found in the report. 

As regards Portugal, we have only re- 
ceived information from the Portuguese 
Railway Company, which is the second 
railway in the country with a length of 
670 miles. 

“It was from 1919 to 1921, at the end 
of the great war, that the eight hour day 
was adopted almost generally throughout 
Europe. ; 

Among the four *countries with which 
the report deals, Italy alone adopted the 
reform on such broad lines and carried 
out all the heavy requirements to such a 
degree that it was found necessary to 
subsequently modify the way in which 
it was applied. Therefore we think . it 
well to examine, in the first chapter, the 
change which took place in the adoption 
of the principles of the eight hour day in 
Italy, especially on the State Railways, 
which represented the largest Italian ad- 
ministration, and also to submit ‘the 
inferences which may be drawn there- 
from, and to compare these later with the 
regulations adopted at the present time 
in the various countries from which a 
summary of a general nature may be 
drawn. 

For these two investigations, in the 
analyses ‘which have to be made separ- 
ately for employees of different cate- 
gories, we will commence with the foot- 
plate and train staff, which branch of the 
service, on account of its varying condi- 
tions, is the most difficult for which to 
draw up uniform rules. 


_- - 2. 


—— ——aT 


In Italy, the first legal regulations deal- 
ing with working hours on railways were 
promulgated by Royal Decreé No. 264 of 
the 10 June 1900, but this only dealt with 
the staff concerned in the safe working 
of the railway. As may be seen from 
table 2 (appendix), this dealt with the 
question of the maximum working hours 
and the minimum time for rest, and im- 
posed so few restrictions that the grea- 
test use could be made of the staff. 

The rules were amended somewhat 
laterly (Royal Decree No. 477 of the 
4** November 1902), but the modifica- 
tions were, broadly speaking, unim- 
portant. 

This state of affairs remained after the 
railways were taken over by direct State 
Administration in 1911, in spite of a 
number. of agitations which were mainly 
of an economic nature. After 1941, the 
institution of representatives of the staff 
by the Act of the 43 April 1911, No. 310, 
gavé rise to a series of demands of all 
kinds on the part of the staff, and of 
these a considerable number aimed at 
obtaining better working conditions. In 
consequence, gradual reductions in the 
length of the working day were granted 
with longer hours of rest and greater 
restrictions on the hours worked, until 
in 1914 the promulgation of the new rules 
(Royal Decree No. 993 of the 20 August 
1914) while appreciably improving the 
conditions previously in force, did not, 
however, allow the administration to 
obtain a sufficient output from its em- 
ployees. By this Decree, the principal 
regulations, which are summarised in 
table 2 (appendix), and which refers only 
to the staff concerned with the safe work- 
ing of the line, are granted a considerable 
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lJ. — Development of the regulations relating to working hours 
on the Italian Railways. 


reduction in the average length of work- 
ing hours, both as regards period of 
working and of the work performed in 
this period, an increase in the ordinary 
hours of rest and the introduction of 
periodic holidays; finally this Decree 
considerably increases the hours which 
are reckoned as night work. 

As regards other categories, there had 
never been, strictly speaking, any regu- 
lations as regards working hours. A cer- 
tain number of rules were established in 
this respect by the Regulations for the 
staff, which merely stipulated that the 
maximum working hours should be twelve 
and the minimum period of rest eight 
hours or seven hours in accordance with 
the distance from where the man lived. 

In principle, however, for employees 
whose work is continuous during the 
hours they are on duty, this was limited 
to ten hours, except for the controlling 
and administrative staff in the offices, 
for whom: the working hours have been 
as a rule seven hours since 1905, and 
before this in some cases seven hours and 
in other cases seven and a half hours. 
From 1912 to 1914, days of rest were 
allowed every fifteen days, except for 
office staff, who in the latter years of 
the last century were allowed every alter- 
nate Sunday off duty. 

During the period of the war and up to 
1919, the rules in force in 1944 remain- 
ed unchanged. In 1919 the Government 
conceded, with certain important econ- 
omic alterations, the eight hour day and 
a weekly day of rest (Decree of the Lieu- 
tenant General of the Kingdom, No. 942, 
of the 8 June 1919 (appendix IV). 

By virtue of this Decree, however, the 
eight hour day was not applied univer- 
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sally, but only to employees of certain 
categories whose work was continuous or 
arduous. 

As regards employees of other catego- 
ries, comprising about 21 % of the whole, 
powers were given to the Minister of 
Transport to make suitable reductions in 
the working hours, and in this way were 
established working days of nine, ten or 
eleven hours in accordance with the na- 
ture of the work performed. 

However in practice, as the result of 
agreements with the trade unions, the 
eight hour day (extended in the sense of 
eight hours on duty and not eight hours 
of effective work) was extended to em- 
ployees of all categories without distine- 
tion, including permanent way watchmen. 


The following were the regulations 
adopted for employees of the various 
categories : 


A) Footplate and train staff : 


1. — Average length of working hours : 
forty-eight per week; 


2. — Maximum interval between two 
ordinary periods of rest (period at work) : 
twelve hours (eleven hours for drivers 


and firemen of express and similar 
trains) ; 
3. — ‘Maximum amount of effective 


work between two ordinary periods of 
rest : eight hours (seven for drivers and 
firemen of express and similar trains); 


4, — Method of calculating : 


a) when present at the shed: at full 
rate when at home shed and at half rate 
when lodging out; 

b) when travelling as passengers: at 
full rate; : 


5. — Additional time worked : 
a) before the departure or after the 
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arrival of trains; according to circum- 
stances for footplate staff: forty-five 


_ Minutes for passenger trains, sixty mi- 


nutes for freight trains, for train staff; 

b) for each journey as passengers : 
fifteen minutes before and fifteen mi- 
nutes after; 


6. — Minimum length of ordinary 
period of rest : 


a) at home : sixteen hours; 
b) when lodging out: ten hours for 
footplate staff and seven for train staff; 


7. — Periodical days of rest : 


a) number per year and maximum 
length : 52 periods of forty hours (32 for 
staff employed in shunting) ; 

b) maximum interval between two suc- 
cessive days off: eight days; 


8. — Night working : 


a) hours reckoned as night duty: 
between mid-night and 5.0 am.; 

b) maximum number of nights worked 
consecutively : 4; 


9. — Maximum period away from 
home : 28 hours; 
10. — Maximum mileage between two 


ordinary periods of rest: 155 miles for 
footplate staff, 125 miles for train staff; 


11. — Length of interval between ar- 
rival and departure by the same train or 
by another train, counted as working 
hours : two hours, 


42. — How are the working hours cal- 
culated: in accordance with actual time 
of arrival. 


On the one hand the limits of the work- 
ing period, the maximum hours worked 
daily, the number of consecutive nights 
on night working, the Jength of the 
periods on duty absent from home and 


the mileage run in the working period, 
and on the other hand, the excessive 
extension of the periods of rest both 
daily and periodical, the large periods of 
idle time counted as working time ren- 
dered it impossible to obtain eight hours 
of effective work in any case; while, 
moreover, when these regulations were 
first applied, the output of the ‘footplate 
and train staff in general did not amount 
to, on the average, more than four hours 
effective work on the trains. 

It was impossible to work in forty- 
eight hours per week with the maximum 
working period between rests which was 
fixed at eight hours and with the period 
of rest of sixteen hours: the coexistence 
of the former and latter of these condi- 
tions did not allow the average period per 
day to approach the limit of eight hours, 
while this remained as a maximum which 
was more than double the average work- 
ing day. 

This reduction in the effective working 
hours would have been less serious if one 
had pooled the engines, that is to say, 
any set of men might take out any loco- 
motive, but in this country neither the 
staff nor the equipment were prepared 
for so radical a change, so that this sys- 
tem had to be abandoned, although it 
would have been very desirable. 

It should be remembered that before 
the adoption of the eight hour day that 
the footplate staff worked on an average 
ten hours and the train staff eleven 
hours per day, while the working hours 
might extend-to seventeen hours and 
the effective work per day might be 
twelve and forteen hours respectively, 
and in some cases even to one hour 
more, so that the minimum hours of rest 
were only ten and nine hours at home, 
and seven hours when lodging out, that 
there were only 24 and 18 holidays of 
thirty-four hours per year respectively, 
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that time waiting as spare men was paid 
at a lower rate, and that the short inter- 
vals of rest which are reckoned at work- 
ing hours were one and a half hours and 
one ‘hour only and that none of the new 
restrictions formerly existed, and we shall 
readily understand what has been the 
effect of the application of the eight 
hour principle in the form in which it 
was originally applied. 

It is sufficient to say that the foot- 
plate and train staff, which had been 
in the year 1914-45, 0.35 of a unit per 
1000 train-miles, increased in the year 
1920-21, after the complete application of 
the eight hour day law, to 0.66, that is to 


" say, an increase of 86 %. 


The increase of expense was still grea- 
ter, seeing that is was also affected by the 
considerable allowances given to the staff 
to meet the increase in the cost of living 
due to a depreciated value of the currency. 

Other causes contributed, it is true, to 
this increase in the number of staff em- 
ployed, but the considerable number of 
new employees taken on to meet the needs 
arising from the application of the eight 
hour day appreciably reduced the stan- 
dard of skill, and therefore reduced the 
output of the staff. A serious lack of 
discipline and the granting of additional 
pay removed all encouragement to work. 
The very frequent relief of train crews 
who had completed their full working 
day before finishing the journey owing to 
trains running late, the difficulty in ob- 
taining a better output from the staff by 
reason of having to deal with local com- 
mittees, the demands on the part of the 
staff to return each day to their homes, 
which gave rise to an excessive and un- 
justifiable number of journeys as pas- 
sengers, were also causes which contrib- 
uted in a greater or lesser degree to the 
increase in the number of the staff. 

However, even allowing for all these 
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causes, the increase in the staff due to 
the application of the eight hour day, 
which was brought into force without 
taking any consideration of the serious 
consequences which would result there- 
from as regards industry, should be con- 
sidered as excessive and absolutely out 
of proportion with the benefit which the 
staff have obtained by the reduction of 
the working hours. In addition to this, 
the insufficient hours of work and the 
reluctance of the staff to be absent from 
home compelled the Administration to 
provide a number of secondary depots, in 
many cases at places without any conveni- 
ence or without any lodgings, keeping 
there for long periods men on duty, 
which led to a very considerable expense. 
The running of the trains also had its 
effect on the above stated circumstances, 
as late running of trains, both passenger 
and freight, became very much a matter 
of course, depending on the state of repair 
of the rolling stock and on the quality 
of the fuel. 


B) For station and shed staff, their 
work was arranged in the following 
manner : 


1. — Working day: eight hours; 
~2.— Ordinary period of rest : 

a) employees living close to the place 
where employed: ten hours as a min- 
imum; 

b) in other cases: ten hours as a 
minimum ; 

c) absolute minimum length of time : 
ten hours as a minimum; 


3. — Maximum number of periods inta 
which the working day might be divided : 
not fixed; 


4. — Maximum idle time which may 
be calculated as working time : one hour; 


5. — Periodical days of rest: twenty- 
four hours in addition to the ordinary 
period of rest after working, every seven 
days; 


6. — Consecutive nights on duty : not 
more than seven consecutive nights, or 
more than twenty per month. 


Before the adoption of the eight hour 
day, the working day was fixed in prin- 
ciple from ten to twelve hours per day, 
according to the degree of intensity or 
continuity of the work entailed. A work- 
ing day of eight hours was only granted 
to staff employed on running of trains, 
or in shunting, which entailed arduous 
and continuous duty. The minimum 
period of rest might be as little as eight 
hours for station employees who reside 
close to their place of employment, and 
nine hours in other cases. Rest days 
were allowed every’ fifteen days. 

On the other hand, the eight hour day 
was rigorously applied whatever the na- 
ture of the work, as regards continuity 
or arduousness. In this way eight hours 
were worked both by pointsmen employed 
in shunting in large stations, where the 
work is heavy and continuous, and also 
by shunters at a small station having a 
very small number of trains, and conse- 
quently with short periods of work and 
long periods of inactivity. Strictly speak- 
ing, it was not the principle of eight 
hours work which was applied, but eight 
hours on the companies premises, even 
if this time was passed in doing nothing. 

In a large number of small stations it 
was therefore necessary to provide two 
men for work in which the time on duty 
were only a dittle more than eight hours. 

By the application of the eight hour 
day, time off every fifteen days became 
changed into a weekly rest day. All this 
led to a very considerable increase in the 
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number of staff quite out of proportion 
with the work done. In fact, the ratio 
of the number of station staff per 4 000 
train-miles, which was 0.58 in 1914-15 
became about 0.97 in 1920-21, that is an 
increase of 67 %; while the ratio for 
employees at engine sheds increased in 
the same period from 0.037 to 0.074, that 
is to say, about 97 %. 


(C) For permanent way staff the work- 
ing hours were regulated as follows : 


I. — GUARDING THE LINE. 


1. — Length of working day: eight 
hours (especially permanent way watch- 
men). Unimportant level crossings are 
left unguarded. 


2.— Minimum ordinary period of rest : 
ten hours at least. 


3. — Periodical rest days : 52 days of 
twenty-four hours per year (in addition 
to ordinary period of rest after working). 


4, — Consecutive nights on duty: ... 


3. — Gatekeepers (women): eight hours 


_at work between sun rise and sun set. 


Rest as for permanent way watchmen. 
II. — PERMANENT WAY MAINTENANCE. 


1. — Length of working day: eight 
hours on the average (seven and a half 
hours in winter and eight anid a half in 
summer); not including time taken in 
walking to work. 


2. — Minimum ordinary period of 
rest : as for permanent way watchmen. 


3. — Periodical rest days : no Sunday 
work, except one man, this duty being 
taken in turns and another ‘day off being 
allowed in lieu. 


Before the adoption of the eight hour 
day, the male staff employed in guarding 
the line worked for twelve hours out of 
the twenty-four, with minimum periods 
of rest of eight or nine hours, according 
to the distance of their work from their 
place of residence, or which might be as 
little as seven or eight hours on lines 
with small or intermittent traffic. Time 
off was granted every fourteen days. The 
gatekeepers (women) also work twelve 
hours (by day only) with ordinary per- 
iods of rest of nine hours, and time off 
every fourteen days. 

The staff employed on maintenance 
worked on the average ten hours per day, 
and were free every other fete day. 

The application of the eight hour day 
to the staff of this category would there- 
fore have been particularly serious, if it 
had not been met by a reorganisation of 
the permanent way watchmen, which was 
carried out at the same time. By this 
reorganisation a staff of watchmen was 
formed by making these responsible for 
inspecting about 5 to 6 miles of line every 
day, and at the same time leaving open 
and unguarded all the unimportant level 
crossings where conditions of visibility 
were sufficiently good. 

In spite of this, the number of em- 
ployees, which was 0.60 per 41000 train- 
miles during the year 1914-15, increased 
to 0.69 in the year 1920-24, that is to say, 
an increase of about 16 %. 


D) Finally, we have the workshop and 
stores staff, for whose working hours the 
following rules were adopted : 


1. — Length of working hours : eight 
hours per day; 


2. — Breaks in working hours: as a 
rule one or two hours at least, in some 
cases these might be reduced to half an 
hour; 
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3. — Periodical rest days : no work on 
Sundays and on six other local fete days. 
As regards other fete days, a holiday may 
be taken in dieu of another Sunday. 


Before the application of the eight hour 
day, shopmen worked as a rule ten hours 
per day, while in the sheds up to twelve 
hours might be worked. In the works- 
shops attached to the engine sheds, the 
men had one day off every fifteen days 
with pay. The employees in large work- 
shops were free on all Sundays and civil 
fete days, but were not paid for these 
days. Finally, the stores staff were free 
on one fete day out of two and on the 
next fete day only worked half time, in 
every case receiving pay. In 1914-15, the 
employees of these categories were about 
0.31 per 1000 train-miles, and in 1920-21 
had increased to about 0.50, that is to say, 
an increase of 63 %. 

This considerable increase is, however, 
only partly due to the adoption of the 
eight hour day and of the weekly day 
off, because an increase in staff of this 
category is not influenced by the special 
conditions due to the running of trains, 
but depends solely on their output. 

The reduction in the. working hours 
from an average of ten hours to eight 
hours would require an increase in the 
staff of 25 %, but with the adoption of 
a weekly day off instead of every fifteen 
days for about two-thirds of the staff in 
question, this might lead to a_ total 
increase of 32 %, that is to say, about 
half of the actual increase of 63 % which 
has been quoted. The other half is due 
to other causes which are difficult to 
express in figures, but which have a very 
real influence, such as the following : 


— the reduced output in general of the 
workers due to their unsettled state and 
lack of discipline; 

— the increase in the number of ab- 


sentees through various reasons, such as 
sickness, accidents, strikes, holidays, etc.; 

— the increase in the amount of repair 
work to the rolling stock due to the heavy 
traffic carried during the war, which in 
addition to the large amount of work 
carried out by private firms, necessitated 
an increased output from the out-station 
shops and principal repair shops of the 
State Railways. 


The method of obtaining special excep- 
tions to the limits of working hours or 
rest periods was entrusted, as far as foot- 
plate and train staff were concerned, to 
local committees who were charged with 
revising the working rules, of which, 
however, very limited use was made. On 
the other ‘hand, for employees of other 
categories, no special restrictions were 
adopted, except compensation for a short 
working day or extended period of rest, 
or as regards payment of overtime. 

As regards exceptions which occur for 
occasional or temporary reasons, these 
were: limited to a few special cases as 
regards footplate and train staff: delays, 
floods, snow, engine casualties while 
running or in stations where no running 
sheds exist, sudden death or illness dur-. 
ing working hours. The case of late 
running of trains or such similar cir- 
cumstances were excepted. 

A characteristic feature of the first 
application of the eight hour day in Italy, 
is that it no longer made it illegal for 


traffic and train staff to leave their work 


after they had completed the number of 
working hours fixed by law. The aboli- 
tion of this rtile, which was established 
by an earlier law dealing with the safety 
of railways, gave rise to great inconveni- 
ence in the running of trains during sat 
years 1920-21. 

All these measures which we have just 
mentioned as regards the first applica- 


tion of the eight hour law, gave rise to a 
rapid increase in the number of staff, 
which from a pre-war average of 2.04 per 
4000 train-miles, increased to 3.60, that 
- is to say, an increase of 79 %, due mainly 
to the manner in which the eight hour 
day was applied, and due also to the exces- 
sive restrictions which had to be observed 
in drawing up the timetables and work- 
ing rules. 

The reaction which occurred in the 
country after 1921 against the tendencies 
of the preceding two years led gradually 
to a revision of the way in which the 
eight hour principle was applied. At the 
same time the principle was adopted that 
the eight hours should be hours of actual 
work and not merely of presence on duty. 
In accordance with the new point of view, 
new regulations were issued as regards 
the working ‘hours of the staff of the 
State Railways, by Royal Decree No. 1634 
of the 22 July 1923, according to which, 
where an employee was merely present 
on duty, a suitable coefficient (of two- 
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thirds) was applied in calculating the 
equivalent length of actual work perform- 
ed, the eight hour limit remaining, how- 
ever, for work done by those of the staff 
who were employed on continuous work 
throughout the whole of their hours on 
duty. At the same time some of the 
restrictions which prevented a sufficient 
output being obtained were amended or 
repealed, and this produced a consider- 
able improvement in the running of the 
railway, and also in the economic use of 
the staff, which has fallen to 2.48 per 
1.000 train-miles, which is an increase 
of only 23 % over the pre-war figure, 
due to the concessions made as regards 
working hours and conditions. 

In addition to these more important 
points, it is interesting to follow in table 
(appendix No. III) the variations in the 
number of staff employed by the traffic 
department during the years 1914 to 1924 
in absolute figures, and also as a ratio 
of the traffic handled compared with the 
last normal financial year 1913-14. 


II] — Comparison between the various States. 


We have already considered the condi- 
tions which were widely established in 
Italy in the first application of the prin- 
ciple of the eight hour day. 

These conditions are at the present time 
different in essentials, as may be seen 
from the new rules which we have just 
been discussing as regards the staff of 
the various categories. These rules will 
again be mentioned later and compared 
with similar rules adopted by the three 
other countries. 


In order to compare what faa been 


done by each State in adopting the eight 
hour day in a permanent and definite 
manner, it is necessary to recall the rules 
which were formerly in force. As far 
as Italy is concerned, we have already 
given the necessary information in this 
respect when speaking of the first appli- 
cation of the new principle, and conse- 
quently before proceeding to a brief 
review of the present day rules for em- 
ployees of each category, we will in the 
first place give the rules formerly exist- 
ing in the three other countries : Switzer- 
land, Spain and Portugal. 
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1. — Rules concerning employees 
of various categories. 


a) Footplate and train staff. 
(See table 1.) 


In Switzerland, the application of the 
eight hour day has not given rise to any 
great disadvantage, because the rules 
adopted have a considerable amount of 
flexibility and consequently did not 
prevent efficient use being made of the 
staff, and also because the rules which 
were formerly in force were already 
fairly generous in this respect. Thus, 
for example, the total length of the work- 
ing day did not on the average exceed 
fourteen hours, and the maximum amount 
of actual work performed per day was 
eleven hours. The ordinary period of 
rest of ten hours might be reduced, how- 
ever, to a minimum of eight hours, except 
for one period of rest out of three, which 
had to be ten hours at least. The number 
of days off was already fifty-two per 
year, each period being of 32 or 34 hours; 
periods reckoned as overtime were not 
changed after the adoption of the eight 
hour day. The same holds good as 
regards the less important limitation of 
working hours. 

In Spain, before the application of the 
eight hour day, there were no rules for 
determining the working hours of foot- 
plate and train staff. However, the length 
of the days work was on the average ten 
hours, except for footplate staff, who only 
had to work nine hours, the rules being 


drawn up by the administration in the. 


way that they thought most suitable; 
employees were given a day off every 
fifteen days. The rules as regards the 
eight hour day have been drawn up in a 
sufficiently reasonable and flexible man- 
ner, so that the adoption of this principle 
has not had any very adverse effect on 
the industry. 


In Portugal, on the other hand, before 
the application of the eight hour day, 
there were regulations for controlling the 
working hours of the staff: the hours 
worked could not exceed one hundred and 
sixty-five hours in fifteen days, that is 
to say, eleven hours per day on the aver- 
age; the maximum time at work between 
two ordinary periods of rest could be as 
much as fifteen ‘hours; the periods of rest 
could not amount to less than 150 hours 
in fifteen days, that is say, ten hours per 
day on the average; the period at work 
between two ordinary periods of rest 
might be as much as eighteen hours; the 
minimum ordinary period of rest was 
eight hours at home and six hours when 
lodging out. It was possible, however, 
to have not more than two consecutive 
periods of rest of less than seven and a 
half hours; periods of rest less than one 
hour and standing time less than one and 
a half hours between the arrival of one 
train and the departure of another were 
counted as time worked; periods when 
waiting as spare staff were calculated at 
a quarter of full rate; other limitations 
of minor importance were included in 
the working rules for footplate and train 


staff. 


b) Station and shed staff. 
(Traffic und locomotive departments. ) 


(See table 2.) 


Formerly, in Switzerland, the working 
day could not exceed eleven hours; the 
period of rest was eight or nine hours 
at the minimum, in accordance with 
whether employees lived close to their 
place of employment or otherwise; there 
were fifty-two days off per year. 

In Spain, the eight hour day was only 
granted in the first place for employees 
of the locomotive department. For station 
staff, on the other hand, it was arranged 
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that the staff might be required to work 
up to twelve hours the time, in excess 
of eight hours being paid as overtime. 
Latterly, the eight hour day has been 
granted, but the hours when the staff 
were merely present on duty was counted 
at half rate. Formerly, the hours of 
actual work were as a rule ten to twelve; 
there were not, however, any definite 
rules on this subject. 

In Portugal, the principle of the eight 
hour day for staff of the category in 
question is subject to the condition that 
the hours on duty may be prolonged to 
nine, ten or eleven hours in unimportant 
stations. Formerly the work was regu- 
lated by special rules in accordance with 
which the hours of station staff might 
extend to twelve hours, and the minimum 
period of rest might be as little as seven 
hours if the work performed was not 
particularly arduous. It would appear 
that there were no periodical days off, 
and we have no information as regards 
what has been done in this respect since 
the adoption of the eight hour day. 


c) Permanent way staff. 
(See table 3.) 


In Switzerland, for the permanent way 
watchmen, the ‘hours of work were for- 
merly eleven per day, and the minimum 
period of rest nine ‘hours; fifty-two days 
off being allowed. The same applied to 
the maintenance staff, except that the 
latter did not work on Sundays and other 
general holidays. 

In Spain and Portugal it would appear 
that there were no legal regulations con- 
trolling the hours of work and rest before 
the adoption of the eight hour day. 


d) Workshop and stores staff. 
(Sea table 4.) 


As regards Switzerland, the informa- 


tion received only tells us that the staff 


in question formerly worked nine hours. 

In Spain, on the other hand, as a rule 
ten hours were worked, but there were 
no regulations for fixing this. 

In Portugal similarly there were no 
regulations as regards the working hours 
of the staff other than those actually 
engaged in traffic movements. 


e) Regulations concerning employees 
of all categories. 


Some of the regulations dealing with 
the work of the staff in general are of 
considerable importance and worthy of 
special attention. 


Complaints. 


Complaints made by the staff as re- 
gands the working hours and regulations, 
or against any exceptions made in prac- 
tice, are dealt with in a manner which 
differs for different countries and for 
employees of different categories. 


Iraty. — For employees of all cate- 
gories complaints are dealt with in the 
first instance by the head of the section, 
office or workshop, in which the men 
concerned are employed, and secondly 
and finally by the chief of the depart- 
ment or by the managing committee. 


SWITZERLAND. — The legal regulations 
have always laid down and still maintain 
that the staff should apply to their im- 
mediate superior, so that he may suitably 
deal with any exceptional cases within 
the limits of the law, or with those which 
have not been officially authorised. In 
every case he should, without delay, 
inform the parties concerned of the deci- 
sion which he has taken, and the employee 
may then apply to the railway depart- 
ment. In the workshops, the determina- 
tion of the working hours and any 
change therein should be decided upon 
in agreement with the employees. 
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Spain. — Complaints are addressed to 


the immediate superior and are examined 
by competent authorities. At the present 
time industrial tribunals are in course of 
formation. 


PortucaL. — Employees may address 
their complaints to the companies, to the 
government department, or to the Minister 
of Labour. 


Holidays. 


In addition to the ordinary days off, it 
is usual to grant the staff holiday per- 
iods of greater or lesser length with pay. 

In this respect, however, there are con- 
siderable differences between the differ- 
ent countries and between employees of 
various categories. 


Iraty. — Holidays are granted to the 
permanent staff as follows, in accordance 
with whether they have or have not com- 
pleted ten years of service : 

Twenty-six or twenty-one days per year 
for staff of grades equal to or superior 
to grade 10 (chief clerk, assistant chief 
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clerk and similar grades), and also 
drivers and firemen; 

Twenty-six or sixteen days per year to 
staff of grade 11 (clerks or similar gra- 
des), to grade 13 (foremen and similar 
grades), workmen excluded; 

Sixteen of thirteen days per year to 
workmen or employees of the two last 
grades (14 and 45). 


Holiday time includes periodical days 
of rest which occur during the holiday 
period. 

The concession of holidays on the 
above scale coincided with the application 
of the eight hour day. Formerly there 
were three less days holiday per year for 
each of the grades mentioned, and this 
measure has also had an effect in the 
increase in the number of staff which we 
have already mentioned. As_ regards 
workmen in the workshops, the holiday 
with pay was increased from five days to 
sixteen or thirteen days in accordance 
with the length of service. 


SWITZERLAND. — The number of holi- 
days per year for the permanent staff is : 


7 days for the first nine years in the service; 


On 

12 — — 15 — 
1 — — 20 — 
18 — — 6 — 


Those not on the permanent staff, but 
who work continuously or almost con- 
tinuously on the railway are also entitled 
to a holiday with pay for a number of 
days, which varies in accordance with the 
length of their service. 


Spain. — It is only employees directly 
employed by the operating department 
(drivers, firemen, mechanics and labour- 
ers in the sheds, gangers, etc.) who are 
entitled to a holiday, with pay, of fifteen 
days per year. This is in accordance 


after 10 years in the service or at 30 years of age; 
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with the information ‘supplied by the 
Madrid-Saragossa and Alicante Company. 
On the other hand, from the information 
sent in by the Northern Railway of Spain, 
the privilege of fifteen days holiday is 
general, this referring of course to the 
permanent staff. 


PortuGaL. — The only administration 
which has replied to the questionnaire, 
the Portuguese Railway Company, grants 
a holiday, with pay, of twenty days per 
year, only to the office staff. 
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2. — General rules. 


In order to make a proper comparison 
between the various countries, it is neces- 
sary to consider also the general rules 
now in force in each of these for regulat- 
ing the work of the railway employees. 


Iraty. — The application of the eight 
hour day to the State Railways is at the 
present time controlled by the Royal 
Decree No. 1631 of the 22 July 1923 (ap- 
pendix V). Secondary railways and tram- 
ways come under Royal Decree No. 2328 
of the 19 October 1923 (appendix VI). 

By the first of these Decrees, the aver- 
age hours of work is fixed at eight per 
day or forty-eight per week; actual work- 
ing time is counted at its full value, while 
time spent in waiting on duty is counted 
at two-thirds full value; breaks of an hour 
or more are not included, nor is time 
taken proceeding to or returning from 
work, even if this entails travelling. The 
daily period of rest may not be less than 
nine hours, while the weekly rest is 
twenty-four hours in addition to the 
ordinary rest (this may be thirty hours 
only when changing shift); work per- 
formed between midnight and 5.0 a. m. is 
considered as night work and may not 
be worked for more than six consecutive 
nights. oa hae 9 AA , 

The Decree provides for modifications 
in exceptional circumstances, or due to 
the necessities of the service, with com- 
pensation for additional work done, but 
the most important clause is that whereby 
« in any case the staff may not leave their 
work without being relieved'on the plea 
that they have worked beyond their. pro- 
per hours ». It is provided that the 
periodical rest days may be postponed 
- (except for footplate and train staff) for 
one month and may in this case be taken 
two together. 


By the. Decree dealing with the sec-_ 


ondary railways and tramways, the prin- 
ciple of the eight hour day is applied in 
a less rigid manner: thus, for example, 
for footplate staff, periods when waiting 
as spare men or available at their homes 
are counted at a lesser rate (half or quar- 
ter only). The same is the case when 
travelling as passengers or performing 
any other accessory duties which cannot 
be defined; working periods are increased 
to fourteen hours and ordinary periods 
of rest at home are decreased to ten 
hours. For the remainder of the staff in 
general, while time spent in waiting on 
duty is reckoned at half instead of two- 
thirds, working hours are longer and 
ordinary periods of rest are shorter, as 
is also the periodical time off. 

The ‘principal characteristic of these 
Decrees is that they provide that the eight 
hours shall be hours of effective work; 
periods of presence on duty when no 
actual work has to be performed are 
reckoned at an appropriate reduced rate. 
This forms a radical modification in the 
principle of the eight hour day and ap- 
plies this in a rational manner, which, 
while respecting the legitimate and long 
standing aspiration of the workers which 
has now been granted, does not on the 
other hand imvose such exhorbitant 
demands on the industry. 

In practice, as regards footplate and 
train staff on the State Railways, although 
during the first application of the eight 
hour principle, they did not work on the 
average more than 19 h. 38 m. and 25 h. 
33 m. per week respectively of useful 


work (while working trains), after the 
_application of the Decree No. 16341 of the 


92 July 1923, this useful work increased 
respectively to 26 h. 34m. and 33 h. 34.m., 
thatjis to say, an increase of 35 and 33 % 
respectively. By subsequent modifica- 
tions in the working regulations, other ~ 
improvements in the output of the em- 
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ployees of this category have been ob- 
tained. 

Hqually satisfactory results have been 
obtained by applying this Decree to the 
staff employed at stations and locomotive 
sheds, as well as those employed on 
inspecting and cleaning rolling stock and 
in inspecting the permanent way. 

Another factor which, in addition to 
the new rules for controlling working 
hours, has contributed ‘to a better output 
from the staff and a greater regularity in 
the service which ‘thas now very much 
improved, is the new spirit of discipline 
which has developed throughout the 
nation, and which by reviving a sense of 
duty among the masses has eliminated the 
more unreasonable sources of trouble. 


SwiTzERLAND. — As regards the traffic 
department.pure and simple, the working 
hours of the Swiss railwaymen are still 
fixed by the Federal Law of the 6 March 
{920 (appendix VIL) by which was adopt- 
ed the eight hour day on the railways. 
Special restrictions had already been 
made for the staff of various categories. 

Foreseeable circumstances are provided 


for in detail and have been drawn up. 


with the agreement of the staff, compen- 
sation being allowed. The daily working 
hours may be increased by one hour, in 
the case of heavy traffic, for a period 
which may be extended up to five months; 
the length of a working day may also be 
increased to fifteen hours; the period of 
rest may be reduced to nine’ hours; the 
hours worked in the workshops may be 
increased by two hours per day over a 
maximum period of eighty days; per- 
iodical rest days may be postponed. 
Beyond this, under special circum- 
stances, such as late running of ‘trains, 
dislocations in the traffic, a considerable 
increase in the number of passengers, or 
other important causes, the staff may be 


employed beyond the limits of the fixed 
hours. 

However, if for any such reason the 
legal limit is exceeded by more than a 
quarter of an hour, a corresponding com- 
pensation or remuneration is paid. 

After this law came into force, the 
Federal Council only applied article 16(*) 
to lay down as a special case an increase 
of half an hour per day in the length of 
the hours worked in the case of employees 
of the following categories : 


a) staff employed in the maintenance 
or inspection of the permanent way, from 
the 1** April to the 31 October of each 
year; 

b) train staff; 

c) staff employed in repairing or clean- 
ing rolling stock. 


This exception is, however, merely a 


-temporary arrangement up to the 1 June 


1925. Its subsequent extension to em- 
ployees of other categories and beyond 
the period stated cannot be brought into 
force until the special conditions cited 
in article 16 are satisfied. An increase 
in the working hours has been agreed to 
in order to avoid an increase in the staff 
as the result of the growth of traffic. 

Thus, the Swiss law as it stands pro- 
vides for daily hours of work exceeding 
eight hours, when such work consists of 
a considerable proportion of merely being 
present, but in contra distinction to the 
Italian law, it limits to nine hours (or 
as a temporary measure to nine and a 
half hours), the hours of work in such 
cases. 


(!) 4° When special circumstances render it 
necessary, the Federal Council may, after coming 
to an agreement with the staff concerned, authorise 
departures from the existing law ; 2° Special powers 
may in particular be granted tc secondary railways 
as regards working hours and regulations, as well 
as regards days of rest. 
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Moreover, the law establishes, both the 
average hours of work and also the aver- 
age time on duty, and the average period 
of rest over a period of fourteen days; 
these limits are not provided for in the 
Italian law. As regards the other prin- 
cipal limitations, the Swiss law provides 
as follows : 

the maximum length of the working 
day is to be fourteen hours (or as an 
exception fifteen); these, however, may 
be exceeded in the case of late running 
of trains, but should be compensated for 
within three days; 

the minimum ordinary daily period of 
rest shall be ten hours (or as an excep- 
tional case nine) without making any dis- 
tinction between. rest at home and rest 
when lodging out; 

that from 11.0 p. m. to 5.0 a. m. should 
be considered as night work; 

that the maximum number of consecu- 
tive nights at work shall be seven; 

fifty-six periodical times off the length 
of the period being at least thirty-three 
hours, periods less than twenty-eight 
hours only being reckoned as half a 
period. 


As regards the length of holidays, it 
also differs from the Italian law. These 
have been increased to the amounts given 
above, but they remain, however, gener- 
ally speaking less than those allowed on 
the Italian Railways, except for employees 
of more than fifty years of age. 

Thus, while in certain respects the 
Swiss law is more favourable to the staff 
than is the Italian law, in other respects 
it is less favourable. On the whole it 
may be said, however, that it presents less 
flexibility in its application, and also 
makes provision for its non observance 
in special cases. 


Spain. — The eight hour day was im- 
posed by Royal Decree in April 1919, 


which entrusted its application to the 
public services to the decisions of the 
special committees which were set up 
for employees of each separate category 
by the Royal Decree of the 2 August 1919 
and which were composed of representa- 
tives of railway companies and of the 
staff concerned. 

The application of the eight hour day 
did not therefore take place simultane- 
ously for the staff of all categories. It 
was extended at various times during the 
years 1949-20-21, in accordance with the 
findings of the above mentioned com- 
mittees. 

After its first application, no modifica- 
tions have been made, so that the various 
limitations which controlled working 
hours and periods of rest are those which 
we have already quoted. 

On these railways the principle is also 
observed that time spent on the premises 
when not doing actual work should be 
calculated at a reduced rate and should 
in effect be reckoned at half rate. The 
total hours of employees may in this way 
be extended to three hours over and above 
the eight hours. 


PortucaL. — For the Portuguese rail- 
ways also, the first regulations brought 
into force when the eight hour day was 
instituted are still in operation, for, ac- 
cording to the information which we have 
received, there has been no necessity to 
amend these. Without repeating the 
various legal details, we may mention, 
however, that the average of eight hours 
per day, or forty-eight hours per week 
refers to a period which must not exceed 
one month; the length of time on duty 
may as a maximum reach eighteen hours, 
which is the highest figure of all similar 
regulations in force in the other coun- 
tries dealt with; the same applies to the 
maximum hours worked between two 
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periods of rest, which may extend to 
fifteen hours. On these railways also 
presence on the premises without doing 
actual work is reckoned at a fractional 
rate : periods when waiting as spare men 
are reckoned at a quarter, except for 
enginemen in charge of engines under 
steam, for which they are reckoned at 
half. By the same principle, the hours 
of employees who do not have to work 
continuously may extend to eleven hours 
per day. On the other hand, the rest 
periods of footplate and train staff are 
fourteen at a minimum when at home 
and nine hours when lodging out, except 
in cases where light duties have previ- 
ously been worked. No difference is 
made ‘between day work and night work, 
and in consequence there are no special 
limitations as regards the latter. By 
reducing the hours of actual hours of 
work to eight, no radical modifications 
_ have been made in the original rules, 
' which consequently still have consider- 
able flexibility and allow the companies 
to obtain efficient use of their staff. 


3. — General considerations 


To summarise, one may say, that 
before the introduction of the eight hour 
day, in general ten hours were worked 
per day for employees of categories which 
were employed continuously and not less 
than this amount, except in exceptional 
cases for categories engaged on particu- 
larly arduous labour or having respons- 
ibility. 

On the other hand, employees whose 
service consists partly by merely being 
present on the premises worked twelve 
hours per day. 

If the principle of eight hours work 
is applied in a fair manner, by reckoning 
on a suitably reduced basis time spent on 
duty without performing actual work, so 


that in all cases eight hours effective 
work shall be performed, in the same way 
that formerly, a similar reduction in the 
hours of presence on duty without per- 
forming actual work, to the equivalent of 
ten hours on actual work, led to the 
working hours extending to eleven or 
twelve hours which were in force, the 
change from ten to eight hours should, 
broadly speaking, lead to a reduced out- 
put of 20 %, and should therefore cause 
an increase of about 25 % of staff in 
order to perform a similar amount of 
work under similar conditions. 

Of the four countries with which we 
have been dealing, only Switzerland has 
not made any appreciable increase in the 
number of staff, either because the ori- 
ginal conditions of labour were a near 
approach to the principle which was 
adopted, or as the result of other circum- 
stances, such as the aporeciable reduction 
in the traffic and the simplification of 
the service which neutralised the effect 
of the decreased working hours. 

As we have seen in Italy, the number 
of staff increased in the first place from 
2.01 per 1000 train-miles to 4.09, and 
finally fell to 2.48; that is to say there 
has been an increase of about 23 %. 

In Spain, the increase in staff given as 
a consequence of the eight hour day has 
been as follows : 


about 25 % for the Northern Railway 
(2 448 miles) ; 

about 30 % for the Madrid, Saragossa 
and Alicante Railway (2 276 miles) ; 

about 30 % for the Andalusian Railway 
(1 058 miles). 


Finally, in Portugal there has been, as 
the result of the application of the eight 
hour day, an increase in the staff of 
400 %. This last proportion is particu- 
larly high, and it would seem to be due 
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to the very long working hours which 
were formerly in force, or perhaps also 


to other causes outside the scope of this 
report. 


IV. — Note on the methods of applying the eight hour day. 


The experience which has been gained 
in Italy is especially instructive owing to 
the excessively broad way in which the 
principle was adopted in the first place, 
and in view of the subsequent more 
reasonable amendments, which enables 
one to state that if the adoption of the 
eight hour day has produced an increase 
in the number of employees far beyond 
what was anticipated, even perhaps by the 
trade unions, which advocated the meas- 
ure, this was especially due to all the 
restrictions with which it was encumber- 
ed, which interpreted the principle in a 
way totally incompatible with the requi- 
rements of railway service. 


In fact, if one can allow only eight 


hours on duty for all the staff whose 
work is continuous, as is the case in the 
workshops, it would be impossible to do 
the same for work of an intermittent 
nature or where employees have merely 
to be on duty without performing any 
actual work, as is the case with a large 
number of categories of railwaymen. 

The adoption which was made of eight 
hours, in the sense of eight hours on duty 
and not eight hours of work, soon had 
disastrous effects, both as regards the 
financial position of the railways and 
also as regards the regularity of the ser- 
vice, which made it obvious to all that it 
was impossible to maintain this principle 
on such a totally erroneous basis. 

In fact, after the first information as 
regards the consequences of the applica- 
tion of the eight hour day, furnished by 
a few competent, authorities, the question 
received considerable attention from the 


press and from public opinion itself. In 
Italy, and in other countries, the matter 
was also discussed in parliament, and 
prominent individuals in the parties 
which had supported the new concessions 
had to admit that the esght hours should 
be hours of actual work and not merely 
of presence on duty. 

An acknowledged expert on railway 
matters, Senator Richard Bianchi, for- 
merly General Manager of the Italian 
State Railways, expressed himself in a 
speech in the Senate on the 22 June 1922 
in the following manner : 


The eight hour day is now recognised 
throughout the world as necessary : the 
most prominent socialist deputies have 
clearly stated to the Supreme Labour 
Council that the eight hour day is neces- 
sary for industries which demand conti- 
nuous physical labour, and it is not to 
be, thought that the eight hour day 
should be applied where physical labour 
does not exist. The remedy for applying 
this principle of eight hours is very 
simple and might consist of two mea- 
sures: eight hours for those who per- 
form effective work (as for example 
footplate and workshop staff, etc.); but 
in other cases where the duties consist 
largely of being present without per- 
forming any actual work, it is necessary 
to make an adjustment and require a 
larger number of hours on duty by fixing 
a rate whereby these hours can be recko- 
ned as equivalent hours of effective 
work. 


The same view was supported “Dy 
Mr. Pierre Lanino, President of the Col- 
lege of Railway Engineers, in an article 
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written in 1922 on « The Railway 
Deficit >. 


The application of eight hours of work 
_ «he said » as demanded by the staff and 
submitted to the government and accept- 
ed by the administration, shews itself 
in its excessive measures as incompa- 
tible with the requirements of the ser- 
vice and by reason of its exaggeration, it 
jeopardises a principle which in itself 
is very just and which no one would 
wish to oppose. By carefully examining 
what has been done in the railway 
world, it will be very clearly seen that 
the application of the eight hour day has 
been transformed from a domestic mea- 
sure, introduced with the object of im- 
proving the conditions of work for the 
railway staff, into a wider measure in- 
tended particularly to reduce unemploy- 
ment. ; 


Unemployment has been a special fea- 
ture of post-war times. It has happened 
that a large number of workers, who 
during the war were taken from agricul- 
ture or from factories, when they return- 
ed, were unable to be immediately taken 
on by peace time industries, which, hav- 
ing been depressed during the war, did 
not find themselves at the time of the 
armistice under favourable conditions to 
make a rapid recovery to prosperous con- 
ditions. To this must be added the small 
demand for labour in overseas countries, 
which led to a diminution of emigration 
and also the unwillingness of a number 
of agricultural labourers to return ‘to 
this arduous form of occupation. 

The demobilisation of war-time indus- 
tries also contributed in a large degree to 
the increase of unemployment. 

In order to overcome this, the applica- 
tion of the eight hour day appeared very 
suitable, since it limited the work of the 
individual and therefore offered the pos- 
sibility of being able to employ a larger 
number of workers. This feature might 


in the first place have justified the prin- 
ciple of the eight hour day, which was 
recognised throughout the world as being 
equitable, but which degenerated in its 
method of practical application. 

In addition to this opinion of our 
experts, it appears opportune to also 
examine the opinions which have been 
expressed by other speakers, outside 
Italy, in the field of politics and of gen- 
eral economics. The essential points in 
the opinions which have been quoted, is 
the statement that the eight hour day 
should be maintained, but that they 
should be eight hours of effective work, 
and not merely of presence of duty. This 
latter time should be calculated as hours 
worked only for applying a suitable coef- 
ficient of reduction. ; 

This opinion was even admitted by 
deputies of the extreme left in a highly 
important sitting of the Italian par- 
liament (42 May 1922). On this occasion 
Mr. Donati, one of the most influencial 
deputies, stated : « Since the eight hour 
« day was generally accepted throughout 
« the world, no one has claimed that the 
« eight hours should not be eight hours 
« of work, but that they might be eight 
« hours of idleness. » 


The question has also been widely dis- 
cussed in other countries. A very com- 
plete and carefully written article on 
« The eight hour day in France » by 
Robert Veyssié, was published in 1922. 
We will extract a few important sta- 
tements : 


Mr. Marcel Peschaud, General Secretary 
of the Managing Committee of the prin- 
cipal French Railways, expresses himself 
thus : 

As regards the principle, bearing in 
mini that nothing is absolute and that 
all reforms should be in accordance with 
the times and conditions, my opinion is 
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that the least that can be said of the 
eight hour day is that it is essentially 
unsuitable at the present time. 


In speaking of the amendments to be 
made to the law in this respect he asks : 


1° That the eight hour day should be 
eight hours of actual work and not of 
being present on duty, and that an ad- 
justment should be made in consequence 
in the case of all occupations in which 
continuous effective work is not per- 
formed, the hours on duty being in 
accordance with the nature of the em- 
ployment and exceeding to a greater or 
lesser degree the statutory hours in the 
case of occupations in which work is 
not performed continuously; 

2° That the eight hour day should be 
calculated on the average over a period 
consisting of a whole year, in order to 
obtain, without inconvenience to the 
needs of the service,.an average of eight 
hours of actual work; 

3° That a margin of 300 hours should 
be allowed the administration on this 
total. 


Mr. A. Mamelet, General Secretary of 


the Democratic and Socialistic Repub- . 


lican party the following 


opinion : 


expresses 


We do not think that it would be wise 
to abandon the principle, but we ask that 
its application should be as flexible as 
possible in order to meet economic 
needs. 


Robert Veyssié, at the end of the article 
which we have mentioned, concludes in 
these words : 


All things being considered, after hav- 
ing weighed the various diverse opinions 
and having examined the economic argu- 
ments, while keeping in mind all the 
psychological aspects of the case, I have 
arrived at this conclusion: the act of 
the 23 April 1919 ought not to be re- 
pealed or suspended; but it is absolu- 


tely necessary that a definite ruling 
should be arrived at as to its applica- 
tion; : 

It is absolutely necessary to establish 
the principle that the work must be ~ 
effective work, it is wrong and illogical 
that the same working hours should be 
fixed for all classes of employment, as 
this would be the equivalent of legalis- 
ing idleness; 

It is necessary that working hours 
should not in every case be fixed at so 
many per week, that is to say, they may 
be calculated either per day, per week, 
per fortnight, per month or per year, 
according to the respective conditions or 
needs of various industries; 

Means should be provided for recover- 
ing hours of work lost through any fre- 
quent causes which are not now taken 
into account, and to lay down regula- 
tions whereby this may be done; 

It is necessary that provision should 
be made in the law for temporary excep- 
tions; 

Finally, it is necessary that the law 
should state clearly that an employer 
should be able to use all the said excep- 
tions without being obliged to submit 
them to bureaucratic methods such as 
authorisation by works inspectors, 


This was the programme on the ques- 
tion with which we are dealing, which 
was carried out in a Decree of the 14 Sep- 
tember 1922, promulgated in France on 
the proposal of the Minister of Public 
Works, Mr. Yves Le Trocquer. 

Without entering into details of this 
law, which is dealt with by Mr. Soulez, 
the other reporter on the question of the 
eight hour day, we cannot, however, 
abstain from making a few remarks on 
the more important points. The amount 
of effective work is calculated per year on 
the basis of an average of eight hours 
per day for 348 days, that is to say, 
excluding the 52 weekly days of rest. 

This implies very great flexibility in 
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the distribution of working hours and 
consequently in the possibility of making 
up for time lost, either by reason of the 
seasons or through other unforeseen 
causes. The principle in accordance with 
which the average working hours of effec- 
tive work are limited to eight hours is 
clearly confirmed by the law, which 
allows average working hours up to but 
not exceeding twelve for employees whose 
work is intermittent. It also allows a 
working day up to fifteen hours for 
female gatekeepers who may leave their 
post to go into their house, and for em- 
ployees living close to their work who 
may at the most be occupied for six hours 
as gatekeepers. 

To complete a short review of the opin- 
ions of experts on the question of work- 
ing hours, we may also quote the opin- 
ion of medical science. Doctor L. Ver- 
ney, writing on « The eight hour day » 
(Annales d’hygiéne, XXIX year, vol. IV, 
1919), says: 


One of the things which has to be 
accomplished in the near future consists 
of calculating the length of working 
hours in according with the’ work per- 
formed, because it is not reasonable to 


adopt a general rule applicable to all, 
forms of work. ; 

It has been clearly shewn by Doctor 
H. M. Vernon, who has made a large 
number of tests on workers on behalf of 
the British Ministry of Munitions, that: 
the length of the working day should 
vary between very wide limits in 
accordance with the various occupations. 
The need for this is very obvious. 

The reduction in the hours of work 
might be very useful from a social and 
hygiene point of view; it would leave a 
greater margin for intellectual improve- 
ment and for relaxation, but one cannot .- 
deny that there is’ an inherent danger 
that it leads, in the case of a certain 
number of individuals, to idleness and 
unhealthy recreations. 


From the whole of the opinions which 
we have quoted, it will be seen that there 
is no opposition to the principle of eight 
hours of work, but on the other hand it 
is none the less clearly shewn that in 
general it is necessary to regulate the 
application of this principle in a reason- 
able manner, taking into consideraticn 
the different nature of various forms of 
work and the different conditions under 
which this is performed. 


Vy. — Summary. 


The solution which has been definitely 
adopted in applying the eight hour day to 
railway workers in the four countries 
dealt with in our report, agrees with the 
opinion which has been expressed in the 
most competent circles for a fair and 
rational application of a principle which 
may be looked upon as a great step in our 
social system. 

In spite of the limitations of the 
present article, it appears opportune to 


draw up certain statements of a general 
nature, summarising the results of the 
investigations and experience, so that 
having regard both to the needs of the 
service as well as to the claims of the 
staff, one may arrive at an arrangement 
of working hours which, without being 
excessive for the employees, may allow 
railway administrations to make efficient 
use of their labour. 

It may be well in the first place te 
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state and emphasise the principale that 
the length of working hours should be 
fived in accordance with the nature, 
intensity and, continuity of the work per- 
formed, making a clear distinction be- 
tween effective work and mere presence 
on duty. 

Work can only be reckoned as effective 
when it entails careful and continuous 
exertion and when this has to be main- 
tained during the whole of the working 
hours, these should not exceed eight per 
day. One arrives in this way at a fun- 
damental basis of the principle under 
discussion, and the staff will be guaran- 
teed against any excessive work which 
may impair their health and will be sure 
of adequate periods of rest. 

If the conditions laid down above are 
not fulfilled and if the work is» inter- 
mittent or merely consists of being pre- 
sent on duty, the hours on duty will of 
necessity have to be reckoned as only 
partial work and the ratio wil! be greater 
or less in accordance with the amount of 
effective work carried out during the 
period. 

For this period it would appear that 
reckoning hours when merely present on 
duty at a value of two-thirds would be 
quite fair. In practice, if one reckons 
separately the proportion of this period 
in which effective work is performed and 
the proportion of presence on duty, and 
if one reckons the former at unity and 
the second at two-thirds, this will result 
in hours on duty which may vary between 
eight and twelve; the limiting case will 
only occur when it is only a matter of 
being -present on duty throughout the 
whole period, that is to say, when no 
useful. work is performed. In‘this case 


the employee may well be occupied on 


duty for a longer period, because it entails 
_no fatigue and it is possible for him to 
eat during his hours on duty as he would 


be allowed to do; it therefore follows that 
his occupation does not cause him to be 
over worked, and in consequence he has 
no ground for complaint. On this basis 
one can conveniently fix the work of 
employees, such as supervisory staff, 
inspectors or manual workers. 

The work which has to be performed 
is not always uniform and constant every 
day or throughout every season of the 
year. In order to adhere to the principle 
of eight hours of effective work and at 
the same time to meet the various requi- 
rements of the service, it is, generally 
speaking, advisable to fia the number of 
effective working hours by periods of 


“more than one week, that 1s to say, per 


month, or preferably per year, seeing that 
for work which is affected by the seasons, 
it is only in this way that one can regain 
during the summer the time which has 
been lost during the winter. 

In order to meet the special require- 
ments which may at certain times occur 
in the traffic department, by an increase 
in the traffic or by other temporary 
causes, we believe that it is necessary to 
provide that a certain number of addi- 
tional hours of work may be required 
each month or each year, the pay for 
which should in fairness be fixed at a 
higher rate than for ordinary work. 

The minimum period of rest between 
two periods of work’is especially impor- 
tant for the staff at little stations with 
an infrequent service and as regards 
footplate and train staff. In the first 
case, it is necessary to fix a sufficiently 
short period to allow a period of work, 
between two consecutive periods of rest, 
so that it may be possible to avoid em- 
ploying two shifts of men in order to 
carry out a service where this is not con- 
tinuous. With this end in view, one may 
fix ten hours as the minimum period of 
rest, to be reduced to nine when the em- 
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ployee lives at least 550 yards from his 
place of employment. In the second case 
(footplate and train staff) it is necessary 
to distinguish between rest at home and 
rest when lodging out. 

In the interests of the staff themselves, 
rest periods when lodging out should. be 
only as long as is strictly necessary to 
obtain meals and recover from their 
exertions, and may be limited to a min- 
imum of eight hours (as an exception 
seven hours between two periods of light 
duty). At home, on the other hand, a 
period of rest should be considerably 
more and should not in any case be less 
than twelve hours. 

For footplate:and train staff it is also 
necessary to fix, as far as may be con- 
venient, the period of work between two 
consecutive periods of rest and the maxi- 
mum amount of work in the working 
period. We think, however, that it is 
necessary to distinguish between foot- 
plate and train staff, for the work of the 
former being much heavier should lead 
to shorter hours being decided upon for 
them than for the latter. As regards 
hours of work, we believe that the follow- 
ing limits may be considered as fair : 
fourteen hours for footplate staff and 
fifteen hours for train staff, which may 
be reduced to twelve and thirteen hours 
respectively when the preceding hours of 
effective work have exceeded eight hours. 
The maximum amount of effective work 
may be fixed at ten or twelve hours res- 
pectively, allowing a reduction of one 
hour for enginemen performing special 
important duties such as on express and 
similar trains. 

The number of periodical days of rest 
should be fixed at fifty-two, not includ- 
ing the ordinary period of rest after duty. 
In order to facilitate changing over from 
one turn of duty to another, it may be 
useful to allow periods of rest of twenty- 


four or thirty hours. This rest should 
not, however, account for more than half 
or two-thirds respectively of a day off. 
For footplate and train staff, on the other 
hand, it may be well to provide for some 
time off being taken when at home in 
order to compensate for long periods 
when absent through lodging out. 

For footplate and train staff, it is spe- 
cially necessary to take into account the 
length of the additional time worked 
before the departure and after the arrival] 
of the train and at intermediate stops 
between the arrival by one train and the 
departure by the same train or by another. 

As regards this additional time, it may 
be well to remark, that in view of the way 
in which this may vary, it should not be 
attempted to fix this by any legal clauses, 
since this time depends on various cir- 
cumstances and conditions (distance of 
stations from sheds, greater or lesser ne- 
cessity for obtaining coal and water, etc.) 
which may cause these variations. It 
should therefore be left to competent local 
authorities to fix in each case the amount 
of time necessary. On the other hand, 
the length of these stops, in order to cal- 
culate the equivalent work, should be 
fixed beforehand, making a distinction 
between footplate staff and train staff. 
For the former, one may calculate as 
working time stops up to one and a half 
hours, and for the second, only those up 
to one hour, unless the time while stop- 
ping is occupied in effective work, either 
on the engine or on the train. In this 
ease it should be considered as sup- 
plementary work. 

In our opinion, it should not be neces- 
sary to take into account time occupied in 
walking to or from work. 

It should not be necessary to fix any 
restriction as regards the length of ab- 
sences from home for footplate and train 
staff; if, on the other hand, one wishes 
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to draw up a rule in this respect, one 
should fix the limit at a fairly large 
number of hours (forty for example) so 
as not to prevent an efficient use being 
made of the staff. 

The working hours of all the staff con- 
cerned in the running of trains should 
be fixed in accordance with the timetable, 
and not taking into account any late run- 
ning less than one hour. 

This tends to make it in the interests 
of the staff to avoid as far as possible 
any delay in the running of trains. 

Definite rules should be adopted for 
night work. As a principle, night work 
should be work carried out either solely 
or partially between mid-night and 
5.0 a. m., because these are the hours 
which cause the greatest amount of fati- 
gue to the staff, and not more than siz 
consecutive nights should be worked, or 
more then twelve nights on duty out of 
four weeks. It may be, however, neces- 
sary to make exceptions to this rule in 
order to reduce the number of consecutive 
nights on duty for staff on very tiring 
work, for example, footplate and train 
‘staff, to at least four, and on the other 
hand, these limitations may have to be 
disregarded so that station or depot staffs 
may continuously work hours terminat- 
ing before 1.0 a.m. or commencing after 
4.0 a. m., since in this case it is only a 
question of postponing the time of leav- 
ing duty by one hour, and this does not 
constitute any great hardship for the 
employee. On the other hand, any limita- 
tion of night service is not possible in 
the case of the permanent way watchmen, 
in cases where by day their duties are 
carried out by female gatekeepers, who in 
any case should be exempt from night 
duty. 

It may, however, be necessary to pro- 
vide for exceptions, both in working 
hours and also in hours of nest; and also 


as regards the allowance of periodical 
time off or in the length of time allowed. 
In every case it should be formerly laid 
down that for no reason should the staff 


,concerned in the running of trains be 


allowed to leave their work without being 
relieved on the ground that their work- 
ing hours have been completed. 


The staff should have means of draw- 
ing attention to any unjustifiable excep- 
tion and against any excessive working 
hours beyond the fixed legal limits, with 
the assurance that their complaints will 
be carefully looked into and that they will 
be fairly dealt with. It is by this means 
that the staff are given confidence and 
contentment in their work, and by which 
causes of discontent or troubles which 
may disturb the working of the services 
may be eliminated. 

There is another detail which is also 
bound up in some respects with the regu- 
lation of working hours, and that is as 
regards holidays, which is a question on 
which there exists very great diversity 
between different countries and different 
administrations. 

Holidays, which should be granted 
independently of periodical days off, are 
a concession which is very much appre- 
ciated by the staff. 

The staff, especially on the large rail- 
ways, are very rarely stationed in their 
own native districts and generally live a 
long way from their special interests and 
from their parents, and it is therefore 
necessary to give them an opportunity of 
returning from -time to time by means 
of suitable holidays. The length of this 
holiday should be therefore longer 
for those of the staff who in many cases 
have been moved away from their homes, 
and on the other hand should be less for 
the workshop staff or for those who in 
general work in their native district. It 


g to age. 
one may say that the 
king ik should be 
rinciples of equity, both as 

aff and as regards the rail- 


ference ace bee ual while satagineding’ Aieee 
service and _ tials the principle of the eight hour day, 


should allow the greatest flexibility in its 


application so as not to prevent an effi- 


cient output being obtained from the staff 


and in order to ensure regular working — 


of the service. 
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APPENDICES. 


Detailed questionnaire 


Original rules for applying the eight hour day. 
I, — DRIVERS, FIREMEN AND TRAIN STAFF. 


1. — Are working hours reckoned at the 
rate of eight hours per day or at forty-eight 
hours per week? 


2, — What is the maximum interval be- 


tween two periods of rest? 


3. — What is the maximum duration of 
effective work in the interval between two 
consecutive uninterrupted periods of rest? 


4. — As regards questions Nos. 1, 2 and 3, 
how are the following reckoned : 


a) time during which employees have only 
to remain present at the shed without being 
occupied reserve or spare) ? 

6) time occupied when not at work to pro- 
ceed from one place to another in order to 
take duty or in order to return? 


5. — Time allowed for the duties which have 
to be carried out before the departure or after 
the arrival of trains. Is a definite length of 
time allowed in each case or is there one uni- 
form allowance, and in the latter case, what 
is this time in accordance with the class of 
train worked? Before or after the journey as 
a passenger (which is dealt with in ques- 
tion 4-6), is this reckoned as supplementary 
time, and if so, at what rate? 


6. — What is the minimum period of un- 
interrupted rest : 


a) at home; 
b) when lodging out? 


7. — What is the minimum amount of 
weekly time off, and how many days may be 
worked as a maximum between two consecutive 
days off? 


Appendia I. 


relating to question X. 


8. — Between what hours is work considered 
as night work, and what is the maximum con- 
secutive number of nights which may be 
worked? 


9. — Is there any limit, and if so, what is 
the limit for the time when absent from home 
when working trains? 


10. — Is there a limit, and if so, what is it, 
in the hours occupied in working trains be- 
tween two consecutive uninterrupted periods 
of rest? 


11. — Up to what extent is the time be- 
tween the arrival of one train and the depar- 
ture of the same or another train counted as 
working time? 


12, — Are working hours in the case of 
late running counted in accordance with the 
timetable or in accordance with the actual 
time of arrival? 


IT. — STATION AND SHED STAFF, 


(Traffic and locomotive departments.) 


13. — What are the daily working hours 
(including hours of actual work and periods 
of presence on duty) for employees of diffe- 
rent categories in accordance with the nature, 
continuity and intensity of the work perfor- 
med ? 


14. — What is the minimum uninterrupted 
daily period of rest : 


a) for employees residing close to the sta- 
tion; 

b) in other cases? 

15. — What is the maximum number of 


periods into which the working day may be 
divided ? 
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16. — What is the maximum period of idle 
time which may be considered as working 
hours? 


17. — How is the weekly day off arranged? 


18. — How many consecutive nights on duty 
are allowed? 


III. — PERMANENT’ WAY EMPLOYEES, 


19. — For staff employed in guarding the 
line, please answer the following questions : 


a) daily working hours; 

6) minimum daily uninterrupted period of 
rest ; 3 

¢) how are weekly days off arranged; 

d) maximum number of consecutive nights 
on duty; 

e) how is the work of female gatekeepers 
organised. 


20. — For staff employed in the mainten- 
ance of the track, please state : 


a) daily working hours in accordance with 
the seasons ; 

6) minimum daily uninterrupted period of 

rest; : 

_ ¢) how is Sunday work arranged; 

d) is time off given to the staff for other 
fete days in addition to Sundays (such as 
Christmas, etc.) ; 

e) whether and by what means time lost 
during winter may be made up during the 
summer ; 

f) whether and by what means is time spent 
in walking along the line to and from their 
daily work reckoned. 


TV. — WORKSHOP AND STORES STAFF, 


21. — Please give the following for the va- 
rious categories of workshop and stores staff : 


a) daily working hours; 
b) whether working hours are as a’ rule 
interrupted by a short break, and how long is 
- this; 
c) if mechanics and labourers have holiday 
with pay every Sunday and other fetes (such 
as Christmas, etc.). In this case are working 


hours’ 16st during a fete day made up on Sun- 
days? 


V. — For ALL EMPLOYEES. 


22. — What are the special exceptions 
allowed as regards hours of work and rest? 


23. — How are complaints of employees 
against working hours and conditions dealt 
with? 


24, — Can increased working hours be re- 
quired as the result of unforeseen or acci- 
dental circumstances ? 


25. — Is it laid down that under no case 
and under no pretext can employees concerned 
with the safe working of trains leave their 
duties on the plea that their hours have been 
exceeded ? 


26. — What holidays are employees of vari- 
ous categories allowed in addition to the 
weekly day off? 


27. — Ae there any employees, and if so 
which, which are not paid for their weekly 
day off? 


Pre-existing rules. 


28, — For each of the above questions, please 
state : 


a) hours of work and rest in force before 
the application of the eight hour day; 

b) what is the estimated percentage increase 
in the staff of various categories as a result 
of the original application of the eight hour 
day? 


Amendments in the application 
of the eight hour day. 


29. — What amendments have been made up 
to the present or are proposed in applying the 
principle of the eight hour day, and what are 
the advantages obtained or to be obtained? 


Note. — Administrations and companies are 
asked to kindly send to the reporter docu- 
ments dealing with the regulation of the work- 
ing hours of their employees, as well as the 
reply to the above questionnaire. 
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Appendia IV. 


Decree of the Lieutenant-General of the Kingdom, No. 912, of the 8 June 1919, 
bringing into force the eight hour day and weekly day of rest for employees of 
the State Railways, the Minister of Transport to fix details of its application 
and the date on which it shall come into force. 


THOMAS DE SAvoln, Duke of Genoa, 
Lieutenant-General 
to His Majesty Vicror EMMANUEL III, 
by the Grace of God 


and by the will of the Nation, 
King of Italy « 


In virtue of the powers delegated to us in 
accordance with; 

Artidle 1 (last line) of the Decree of the 
Lieutenant-General, No, 1393, of the 13 Au- 
gust 1917, 

And in accordance with the advice of the 
Ministers, 

On the proposition of the Minister of Ma- 
rine and Railway Transport, and in agreement 
with the Minister of Finance; 


It is decreed : 


Arricte 1, — That the application of the 
eight hour day and weekly rest shall be esta- 
blished for the staff of the Administration of 
the State Railways, with exceptions which 
shall be fixed by the Minister of Marine and 
Railway Transport, having regard to the diffe- 
rent conditions of service of the various cate- 
gories and groups of employees. 


ARTICLE 2. — For the categories or groups 


of employees who are excluded from the appli- 
cation of the eight hour day, a reduction in 
the present hours of work may be authorised 
in drawing up the working times and regula- 
tions. 


ARTICLE 3. — The methods of applying the 
regulations above mentioned and the dates on 
which they are to come into force will be 
fixed ‘by the Minister of Marine and Railway 
Transport, having regard to the technical diffi- 
culties in connection with putting these mea- 
sures into force and the necessity of ensuring 
continuity and regularity in traffie operation. 


ARTICLE 4, — The provisions of this Decree 
shall come into force’on the 15 June 1919. 

We command that this Decree, with the State 
Seal duly fixed, shall be filed among the offi~ 
cial laws and Decrees of the Kingdom of Italy, 
to be duly observed and enforced. 


Rome, 8 June 1919. 


THOMAS DE SAVOIE, 


Approved : 
Keeper of the Seal, 
Facts. 
Cotosrmo, Dr Nava, 
STRINGHER. 


Appendia V. 


Royal Decree of the 22 July 1923, No. 1631, dealing with working hours 
of the staff of the State Railways. 


I. — General regulations. 


ARTICLE 1. — The average length of work- 
ing hours shall not exceed eight per day, or 
forty-eight per week. 


2) The following will be reckoned as hours 
of work : 


a) time employed in carrying out any au- 
thorised work, whatever is the nature; 
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b) two-thirds of the time during which em- 
ployees have merely to remain continuously 
on duty while waiting in readiness or guard- 
ing the line. 


3) The following are. not. counted as hours 
of work: : 


a) intervals of an hour or more during 
which employees are allowed to leave their 
place of employment; 

6) time occupied in proceeding to work or 
returning therefrom; 

c) time employed in travelling in order to 
take duty or when returning therefrom. 


ARTICLE 2. — 1) In each period of twenty- 
four hours, duty shall be arranged in such a 
way as to normally allow an uninterrupted 
period of rest of at least nine hours. 


2) The length of a period of rest may be 
reduced to eight hours when changing shift 
or after particularly light duties. The dif- 
ference between eight and nine hours rest will 
be compensated after or before the reduced 


period of rest or by break during working. 


hours. 


3), The length of time on duty including 
both hours of effective work and presence on 
duty should not exceed twelve hours between 
two uninterrupted periods of rest. 


4) When the duties are carried out by a 
number of employees in rotation, the length 
of working hours may be extended to twelve 
hours between two uninterrupted periods of 
rest, provided that the additional hours shall 
be compensated for either before or after this 
is done. 


5) No latitude is allowed in the length of 
working hours. 


ARTICLE 3. — 1) Employees are to be allow- 
ed a weekly rest day, the length of which 
shall be normally twenty-four hours, in addi- 
tion to the rest periods laid down in the pre- 
ceeding article. This period of rest may be 
reduced to a minimum of thirty hours when 
it is necessary to change shift. 


2) If service conditions allow, the weekly 


day of rest should preferably be given on 
Sunday. 


3) During the weekly day of rest, employees 
may leave their homes, except in cases where 
it shall be required that they shall be avail- 
able at home. 


4) Weekly days of rest occurring in a period 
of absence (holidays, sick leave, etc.) shall be 
included therein. 


ARTICLE 5. — 1) For staff concerned in the 
carried out by two or more than two employees 
by alternate shifts, these shall not as a rule 
be required to work on night duty for more 
than six consecutive nights. 


2) Night duty is work carried out wholly 
or partially between mid-night and 5.0 a.m. 


ARTIOLE 5, — 1) For staff concerned in the 
running of trains, their duties and working 
hours shall be drawn up in accordance with 
the timetable to which these trains run. 


2) A copy of the working hours and regu- 
lations shall be posted before they come into 
force, at a suitable place, so that all employees 
concerned may be conversant with the same. 


II. — General regulations. 


(Drivers, firemen, electric train drivers, chief-guards, 
guards and brakesmen employed on trains.) 


ARTICLE 6. — Footplate and train staff- 


1) The length of working hours between two 
normal periods of rest shall not as a rule 
exceed ten hours; this limit may be reduced 
to nine hours for staff employed on express 
or similar services. 


2) The hours of work consist of the fol- 
lowing: 

a) the length of time during which the 
staff are waiting between arriving of the train 
(counting from actual time in the case of late 
running) and departing with the same train 
or with another train, when this standing time 
between two journeys on duty does not exceed 
two hours for footplate staff and ninety min- 
utes for train staff; 

b) two-thirds of the time occupied in tra- 
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velling as passengers to join the train in order 
to take duty or when returning therefrom; 

c) half the time waiting as spare or avail- 
able away from home. 


3) The minimum normal period of rest shall 
be fourteen hours (fifteen for footplate staff) 
at home, which may be reduced to twelve 
hours if the period of rest is preceded by a 
period of work not exceeding six hours (five 
for footplate staff), or eight hours when 
lodging out, which may be reduced to seven, 
provided that this reduction shall be compen- 
sated, either before or after, preferably when 
at home. 


4) Between two normal consecutive periods 
of rest, there shall not. be an interval of more 
than twelve hours, this time including hours 
worked, short intermittent periods of rest and 
periods when in reserve or spare. This limit 
may be increased up to fourteen hours when 
the hours worked which are included do not 
exceed eight hours or when it includes periods 
of rest of four hours: or more. 


5) The length of the weekly day of rest for 
the staff referred to in this article should not 
be less than thirty-six hours. 


6) In applying above paragraphs 1 and 4, 
no account is taken of time spent travelling 
as passengers to return home for ordinary or 
weekly periods of rest. 


7) In a period of seven consecutive days, 
nights on duty shall not be more than four. 


yy 


ARTICLE, 7. — Permanent way staff. 

1) The working hours of members of the 
permanent way maintenance staff are fixed in 
accordance with ‘the seasons and locality : they 
shall range from a minimum of seven and a 
half hours up to a maximum of ten hours. 


2) The weekly day of rest shall as a rule 
be takem by employees refered to in the above 
paragraph on Sunday, during which day only 
one man shall be on duty, and half of each 
gang shall remain available at home. 


3) When the duties of permanent way watch- 
men are partially carried out by female gate- 


keepers, these shall not be employed on night 
duty, which shall only be carried out by men. 


ARTICLE 8. — Repair shop staff. 


1) The working day is generally divided by 
a break of at least two hours. In view of 
local conditions, this break may as an excep- 
tional case be reduced to half an hour for a 
meal to be eaten without leaving the workshop, 


2) Workshops are as a rule closed on Sunday, 
and the staff are free during the whole day. 


ARTICLE 9. — Office staff. 


1) For the office staff of not less than 
grade 12 (chief méssengers and messengers 
excluded) the daily working hours are seven, 
divided as a rule into two periods by a break 
of at least two hours. 

Where special local conditions exist, this 
break may be reduced to a minimum of half 
an hour. 


2) The staff is free on all Sundays through- 
out the whele of the day. On other civil fete 
days, half of the staff are on duty during half 
the day, this being taken in turns. They may 
be allowed off for half a day at other fetes as 
decided by the General Manager. 


III. — Exceptions. 


ARTICLE 10. — 1) As the result of excep- 
tional circumstances or of the exigencies of 
the service, the staff may be required to work 
beyond the established limits, for which they 
will be compensated, either before or after the 
special hours have been worked, or will be 
paid in accordance with the regulations in 
force. — é 


2) The management, wherever possible, will 
relieve employees who may as the result of 
these increased working hours have a period 
of rest less than that laid down in the pre- 
ceding articles. 


3) In no case may employees leave their 
duties without being relieved on the plea that 
their working hours have been completed. 


4) As the result of exigencies of service or 
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from difficulties in arranging working hours, 
the weekly day of rest may be postponed for 
one or two days. : 

5) In very busy periods, or when as the 
result of exceptional circumstances, the weekly 
day of rest may, except in the case of footplate 
and train staff.as laid down in article 6, be 
taken either one month or more before or 
after. In this case time off may be taken 
two days at a time, the total time off being 
equal to the length of the first period in- 
ereased by twenty-four hours. 

6) The weekly day off will be taken as a 
rule at home. It may, however, be taken by 
employees when lodging out in cases where 
they are employed continuously at a consider- 
able distance from their homes. 


IV. — Complaints and claims. 


ARTICLE 11, — 1) The detailed regulations 
for applying this law will be approved by the 
General Manager. 

2) Complaints and claims on the part of 


the staff against working hours and regula- 
tions are to be addressed through the proper 


channel to the respective chiefs. of the section 
of the traffic department or workshop, inspec- 
tor of supplies or sanitation, or to the chief 
of the office, who, after looking into the same, 
shall communicate his decision to those con- 
cerned. 


3) If not satisfied with this decision, em- 
ployees may take the matter to the head of 
the department in cases where they belong to 
the departmental head quarters, or to the 
traffic committee in other cases. The chiefs 
of the departments and the traffic committees 
shall make the final decision, and no appeal 
is allowed against this decision. 


ARTICLE 12. — The foregoing regulations 
shall come into force on, the date of their 
publication in the Bulletin of the State Rail- 
ways, which at the same time cancels the De- 
cree of the Lieutenent-General of the King- 
dom, No. 912, of the 8 June 1919, and all 
other regulations 


This present Decree is to be laid before par- 
liament for ratification. 


Rome, 22 July 1923. 


Appendia VI. 


Royal Decree of the 19 October 1923, No. 2328, containing regulations for 
fixing hours and conditions of service for the staff employed in the public 
transport services conceded by the Government. 


(Including the modifications contained in the Royal Decree, No, 2682, of the 2 December 1923.) 


1. — General rules. 
ARTICLE 1. — Effective work. 


For the purposes of the present regulations, 
a distinction is to be made between effective 
work and non-effective work. 

Effective work is work of any kind which 
requires constant uninterrupted application. 
Non-effective work is work which is interrupt- 
ed or in cases which merely entail being 
present on duty or in guarding the line, or 
any other work of whatever kind which is not 
constant and uninterrupted. 


ARTICLE 2. — Maximum normal 
working hours. 


The average normal working hours per day 
shall not exceed eight hours of effective work. 


ARTICLE 3. — Overtime. 


It is authorised, in cases where the parties 
concerned agree, to increase the normal, hours 
of work as fixed in article 2, by an additional 
period of two hours per day as a maximum, 
or for time which over a given period shall 
have the same average, subject to the condi- 
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tion in every case that overtime shall be 
reckoned separately and paid for at an in- 
creased rate at least 10 % greater than the 
normal rate of pay and with a corresponding 
increase in the case of piece-work. 


ARTICLE 4, — Temporary exceptions agreed 
to by the staff. — 


The Minister of Public Works may authorise 
departures from the above. rules in the case 
of special work. 


ARTICLE 5. — Duration of working hours. 


The total hours of effective work, the actual 
hours of non-effective work, and hours of over- 
time, shall form the duration of working 
hours. 


ARTICLE 6. — Night work. 


Night work is that carried out either wholly 
or partially between mid-night and 5.0 a, m. 

Where the duties are carried out by two or 
more than two employees who change shifts, 
these shall not as a rule be on night duty for 
more than six consecutive nights. 


ARTICLE 7. — Commencement and end of work. 


The time necessary for changing clothes, 
washing, taking over duties and receiving 
instructions at the commencement of work 
shall not be reckoned as effective work, but 
simply as time present on duty. 


ARTICLE 8. — Unforeseen exceptional cases. 


As the result of weather conditions, acci- 
dents or exceptional circumstances, all the 
staff are required to extend their working 
hours beyond the limits laid down, provided 
that this does not lead to less than seven 
hours rest out of twenty-four. In this case, 
the effective work over and above the average 
of eight hours per day will be paid for as 
overtime and compensated for by equivalent 
periods of rest. 


ARTICLE 9. — Unavoidable circumstances 
and imminent danger. 


The duration of working hours may be in- 
creased beyond the limits laid down in the 


preceding articles in the case of unavoidable 
circumstances, or where cessation of work 
might constitute danger or damage to life and 
limb or to the safety and regularity of traffic 
movements. : 

Such extensions will be reported by the head 
of the traffic department to the Minister of 
Public Works (Inspector General of Railways 
and Tramways). 


ARTICLE 10. — Publication of rules. 


The Administrations shall be compelled to 
display in the offices, stations, engine sheds 
and workshops, the rules of the service, so 
that the staff may be acquainted with the 
same. 


ARTICLE 11. — Complaints and claims. 


The present regulations allow the staff the 
right to bring any complaints before the Chief 
Inspector of Railways, who, after having heard 
both sides of the complaint, shall make a de- 
cision which is binding. 

Infringements of the rules of this present 
Decree on the part of the railway Adminis- 
trations render them liable to the fines laid 
down by article 59 of the regulations, No. 1687, 
of the 31 October 1873, as amended by Royal 
Decree, No. 145, of the 22. March 1900, and 
by article 9 of Royal Decree, No. 692, of the 
15 March 1923. 


II. — Footplate staff. 
(Enginemen, firemen and drivers of inter-urban railways 
and tramways.) 


ARTICLE 12. — Method of reckoning 
effective work, 


The following is reckoned as effective work: 


a) The time necessary to work trains, count- 
ing from the time when the staff are required 
to sign on at the shed or at the station to 
take over an engine, up to the time that they 
are authorised to leave the same, including 
standing time, the length of which is not more 
than half and hour; 

b) time employed in shunting or banking 
duties ; 

c) time occupied at the shed for all other 
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work on an engine, and time during which the 
staff have to be present on the engine to pre- 
pare it for work; 

d) time occupied on additional duties which 
eannot be defined, is to be reckoned as an 
equivalent amount of effective work at a rate 
ranging from a quarter to a half in accord- 
ance with the nature and importance of this 
work; 

e) half the time employed in travelling as 
passengers from one place to another to take 
duty or to return after the completion of the 
same; 

f) quarter of the time spent in reserve at 
a shed or station during which the staff are 
not required to remain on the engine, and also 
time during which the staff have to remain 
available at the shed. 


The duties given under letters d, e, and f, 
which are reckoned as equivalent to a reduced 
amount of effective work, are on the other 
hand reckoned in full as regards the duration 
of working hours, provided for in article 14 
which follows. 


ARTICLE 13. — Average daily amount of work. 


The average daily amount of effective work, 
ealeulated as given above, should not, for one 
turn of duty, or for a series of turns of duty, 
comprising as a maximum one periodical 
period of rest, including days in reserve and 
periods of rest mentioned hereafter, exceed 
eight hours, with a maximum of fifty-two 
hours effective work per week. 


ARTICLE 14. — Duration of working howrs. 


In each period of twenty-four hours made: 


up in any way in the course of a turn on 
duty, the duration of working hours, calculated 
in accordance with article 12, shall not exceed 
thirteen hours. However, when this period 
exceeds twelve hours, each of the two periods 
of uninterrupted rest between which this period 
of work is calculated should have at least a 
duration of ten hours. 


ARTICLE 15. — Daily rest. 


Footplate staff are allowed periods of rest 
each having a duration of ten hours if they 


are taken at home, and eight hours when 
lodging out, utilising in the second case, if 
necessary, periods when waiting as spare or 
available, as laid down in article 12, letter f). 

When service conditions make it necessary, 
the hours of rest at home may, with the ap- 
proval of a competent inspector, be reduced 
to seven hours at home, provided that com- 
pensation is made either before or after this 
is done. Im every case the succeeding period 
of rest should be taken at home, should be 
uninterrupted and be for eleven hours at a 
minimum. 

Uninterrupted periods of rest should be se- 
parated by intervals (effective work, non-effec- 
tive work, overtime, short periods of rest, etc.), 
the length of which may be fourteen hours at 
the most; im each turn of duty there shall he 
at least a number of rest periods equal to 
the number of days in this turn. The limit 
of fourteen hours may be increased to sixteen 
hours, when the work included therein does 
not exceed eight hours, or where it is divided 
by a period of rest of at least four hours. 

When it is not possible to grant ten hours 
rest at home, the difference may be compen- 
sated by increased periods of rest before or 
after this has been done, even by time allowed 
off; however, the working day must not fall 
below eight hours. 


ARTICLE 16. — Periodical days off. 


In the periods of rest at home, mentioned 
in the preceding article, there shall be fifty- 
two periodical days off per year, the length 
of which shall be twenty-four in addition to 
the regulation holidays, subject however to 
the dispositions of article 42 in appendix A 
to the Royal Decree, No. 2311, of the 19 Octo- 
ber 1923. 


I. — Train staff. 
(Chief guirds, guards, brakesmen, drivers and conducters 
of urban tramways.) 


ARTICLE 17. — Method of reckoning 
effective work. 
The following is reckoned as effective work: 


a) the time employed on duty in accordance 
with the booked time of trains, including 
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time standing at stations, during which, if 
necessary, the staff have to carry out shunt- 
ing or the handling of goods conveyed by 
train; 

b) the time necessary for additional work, 
which is reckoned on a fractional basis rang- 
ing from one half to one quarter in accord- 
ance with the nature and importance of this 
work; 

c) half the time occupied in travelling as 
passengers from one place to another in order 
to take duty or to return after having com- 
pleted duty; 

d) quarter of the time where the employee 
remains in reserve at the station or sidings 
available if he is required. 


Duties coming under letters b, c and d, 
which are reckoned on a fractional basis, to 
be the equivalent of effective work, are on 
the other hand reckoned in full as regards the 
duration of working hours dealt with in ar- 
ticle 29 which follows. 


ARTICLE 18. — Average daily hours 
of effective work. 


In one turn of duty or in a series of turns 
including at least one intermediate periodical 
day of rest, including days as spare and the 
periods of rest given above, the average daily 
hours of effective work shall not exceed eight 
hours with a maximum of fifty-two hours of 
effective work per week. 


ARTICLE 19. — Length of working hours. 


In each period of twenty-four hours, reckon- 
ed from any time in accordance with the turn 
of duty, the duration of working liours, reckon- 
ed in accordance with article 17, should not 
exceed fifteen. 

However, when the working hours exceed 
fourteen, each of the two rest periods between 
which this work is done should have a du- 
ration of at least ten hours. 


ARTICLE 20. — Daily rest. 


The periods of uninterrupted rest allowed 
to the staff shall be ten hours at least when 
taken at home, and eight hours when lodging 
out. 


When by reason of exigencies of the service, 
authorised by competent authority, renders it 
necessary to reduce the rest period when 
lodging out, this may be seven hours, provid- 
ed that compensation is made either before or 
after the exceptional circumstances occur, and 
in any ease provided that the following period 
of rest is taken at home and that it is of at 
least eleven uninterrupted hours. 

Uninterrupted periods of rest may be sepa- 
rated by intervals (effective work, non-effec- 
tive work, overtime, short rest periods, etc.) 
the length of which shall not exceed fifteen 
hours and should in each turn of duty be at 
least equal in number to the number of days 
in the turn of duty. 

However, in the case of work ‘which is in- 
terrupted by one or more periods of inaction, 
the total length of which is at least four hours, 
the interval between two uninterrupted periods 
of rest may be, in exceptional icases, extended 
up to sixteen hours. In this case the next 
period of rest shall be at least ten hours. : 

If it is not possible to give ten hours of 
rest at home, the difference shall be made up 
either before or after the exception case by 
longer periods of rest, or even by time off. 
It should not, however, be less than eight 
hours. 


ARTICLE 21, — Periodical days of rest. 


-Of the uninterrupted periods of rest at home 
referred to in the preceding article, there shall 
be fifty-two periods per year of twenty-four 
hours, in addition to the statutory holidays, 
having regard, however, to the provisions of 
article 42 of the regulations shewn in appen- 
dix A to Royal Decree, No. 2311, of the 19 Oc- 
tober 1923. 


IV. — Station staff. 

(Station masters at passenger and goods stations, traffic 
staff, storekeepers, telegraphists and telephone oper- 
ators, shunters, sigualmen, porters, etc.) 

ARTICLE 22. — Method of reckoning © 
effective work. 


The following is reckoned as effective work: 


a) shunting; ' 
b) the duties of signalmen, traffic staff, 
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goods warehousemen, booking clerks, tele- 
graphists, or porters and loaders employed at 
stations or docks where trains or boats depart 
or arrive at intervals of less than thirty 
minutes ; 

c) duties in connection with power stations 
or hydraulic machinery or in working lifts; 
, @) half of the time during which the em- 
ployee is, unoccupied but has to remain on 
duty. 


In order to calculate the duration of work- 
ing hours, as dealt with in article 24, the 
time included under paragraph d is reckoned 
in entirety. 


ARTICLE 23, — Average daily hours 
of effective works. 


In one turn of duty in a series of turns 
including at least one intermediate periodical 
day of rest, including days as spare and the 
periods of rest given above, the average daily 
hours of effective work, calculated in accord- 
ance with the rules given above, shall not 
exceed eight hours where the work is of a 
heavy, nature or a limit ranging from nine- 
teen to twelve hours under conditions of work 
of a lighter nature when there are breaks in 
employment, the total length of. which is from 
two to four. hours respectively, with a maxi- 
mum of -fifty-two and sixty-five or seventy- 
eight hours respectively of. work per week. 


ARTICLE: 24. — Length of working houwrs. 


In each period of twenty-four hours, reckon- 
ed from any time in accordance with the turn 
of duty, the duration of working, reckoned in 
accordance with article 22; should not exceed 
sixteen. 


ARTICLE 25. — Daily rest. 


In each period of twenty-four hours the 
staff are allowed a period of uninterrupted 
rest of seven or eight hours, in accordance 
with whether the employees. place of residence 
is in the precincts of the station or otherwise. 

When by reason of exigencies of the ‘service, 
authorised by competent authority, renders it 
necessary, the uninterrupted period of rest may 


be seven hours for all employees without ex- 
ception, provided that the additional work 
done is reckoned as overtime. 


ARTICLE 26. — Periodical. days of rest. 


Of the uninterrupted periods of rest at 
home, referred to in the preceding article, 
there shall be fifty-two periods per year of 
twenty-four hours, in addition to the statutory 
holidays, having regard, however, to the pro- 
visions of article 42 of’ the regulations shewn 
in appendix A’ to Royal Decree, No. 2311, of 
the 19 October 1923. 


V. — Permanent way staff. 


(Inspectors, gangers, platelayers, witchmen, ‘gatekeepers* 
mechanics und lubourers.) 


ARTICLE 27. — Method of reckoning 
effective work. 


The following is reckoned as effective work: 

a) the time necessary to carry out work 
connected with upkeep, of the track, buildings, 
or of bridges, tunnels, ete., commencing from 
the time at which employees have to meet at 
a given place, not including the time taken 
in changing clothes or in meals eaten at their 
place of employment; 

b) half the time during which they have to 
be present at level crossings during the passing 
of trains or for inspecting or guarding the 
line, 


Duties which are included in, paragraph b 
which are only reckoned in part when calcu- 
lating the effective work are, on the other 
hand, reckoned in entirety as regards the du- 
ration of working hours dealt with in ar- 
ticle 29. 


ARTICLE 28. — Average daily hours 
of effective work. — 


In one turn of duty in a series of turns 
including at least one intermediate periodical 
day of rest, including days as spare and the 
periods of rest given above, the average daily 
hours of effective work, calculated in accord- 
ance with the rules given above, shall not 
exceed eight hours with a maximum of fifty- 
two hours of effective work per week. 
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When by reason of weather conditions, un- 
foreseen occurrences, or inability to work due 
to the season of the year, or where eight hours 
effective work during the day is impossible, 
the hours of work which are thereby lost shall 
be made up without any extra pay, provided 
that the maximum day of ten hours work is 
not exceeded. 


ARTICLE 29. — Length of working howrs. 


In each period of twenty-four hours, reckon- 
ed from any time in accordance with the turn 
of duty, the duration of working ‘hours, 
reckoned in accordance with articles 27 and 28, 
should not exceed fourteen. 

On lines where lengthmen also fulfil the 
duties of permanent way watchmen, the period 
of work reckoned as above shall not exceed 
thirteen hours made up by short periods dur- 
ing the day and night. 

When the duties of guarding the line are 
partially carried out by female gatekeepers, 
these should not be required to work on night 
duty, which shall be carried out exclusively 
by the male staff. 

The working hours of female gatekeepers 
should not exceed twelve, with an. uninter- 
rupted nightly rest of at least ten hours, which 
may be reduced to nine hours during the 
summer. 


ARTICLE 30. — Daily rest. 


The staff are allowed a daily uninterrupted 
rest of at least eight hours. As regards the 
staff which also carry out the duties of guard- 
ing the line, the rest period should not he 
less than nine hours. 

When the exigencies of the service authoris- 
ed by competent authority exist, the period of 
uninterrupted rest may be reduced to seven 
hours, provided that it is made up by another 
period of uninterrupted rest of two hours dur- 
ing the day. 


ARTICLE 31. — Periodical days of rest. 


Of the uninterrupted periods of rest at home, 
there shall be fifty-two per year of twenty- 
four hours, in addition to the statutory holi- 
days, having regard, however, to the provi- 
sions of article 42 of the regulations shewn in 


appendix A to Royal Decree, No, 2311, of the 
19 October 1923. 


VI. — Miscellaneous staff. 
(Switch board operators, linesmen, ete.) 

For employees such as linesmen employed 
on telegraph and other electrical installations, 
who by the nature of their duties have to 
visit various localities, the time employed in 
travelling by train as passengers is reckoned 
at half rate in arriving at the effective work, 
and time spent walking along the line is 
reckoned at one hour of effective work for 
every 2.5 miles walked going or returning. 

The length of hours on occupations which 
consist only of being present on duty, such as 
switch board operators at electric power sta- 
tions and sub-stations, night watchmen, care- 
takers, and watchmen in general, even when 
employed during the night, is only reckoned 
at two-thirds in order to calculate the equiva- 
lent effective work. 


ARTICLE 33. Average daily hours 
of effective work, 


The average daily hours of effective work 
for all the regular staff, even where this is 
not included in that dealt with in the pre- 
ceding articles, in a turn, of duty or in a 
series of turns of duty, including at the most 
one intermediate periodical day of rest, in- 
cluding days as spare and periods of rest given 
below, shall not exceed eight hours with a 
maximum of fifty-two hours of effective work 
per week. 


ARTICLE 34. — Periodical days of rest. 


All the regular staff employed, including 
those not mentioned in the preceding articles, 
shall have in each year fifty-two uninterrupted 
periods of rest of twenty-four hours each at 
their homes, not including the statutory holi- 
days, having regard, however, to the provi- 
sions of article 42 of the regulations shewn 
in appendix A, to the Royal Decree, No. 2311, 
of the 19 October 1923. 


Approved by order of H. M. the King: 


The Minister of Public Works, 
(Signed) CARNAZZA. 
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Appendia VII. 


Swiss Federal law of the 6 March 1920 dealing with the working hours 
on railways and other means of transport and communications. 


The Federal Assembly 
of the Swiss Confederation. 


In view of articles 26 and 36 of the Federal 
Constitution ; 


And in view of the note of the Federal 
Council of the 16 June 1919, 


the following provisions are enacted: 
ARTICLE 1. — Scope of application. 


1. The following are subject to this act: 


a) the Federal Railways; 

b) the Postal Administration; 

c) the Telegraph and Telephone Adminis- 
tration ; 

d) transport and communication concerns 
conceded by the Confederation. 


2. The Federal Council is authorised to also 
bring within the scope of this act accessory 
services which form a necessary addition, or 
even a useful addition to any of the enter- 
prises mentioned in the first paragraph. 


3. The law is applicable to persons perma- 
nently employed and devoting the greater part 
of their time to the service of one of the above 
mentioned concerns, and who are directly em- 
ployed thereby. 


4. Persons occupied in new construction 
work or in associated works are not subject 
to the law, except in cases where they are 
concerned with the safety of the service. 


5. Detailed instructions lay down the manner 
in which this law is to be applied or in which 
certain of its provisions shall be applied to 
persons who although directly employed by 
the concerns in question, are not on the per- 
manent staff or do not devote the greater 
part of their time to one of the concerns dealt 
with by this present act. 


6. Legislation as regards factories is still 
pending. 


ARTICLE 2, — Working day. 


1. The working day within the meaning of 
the act consists of turns of duty and turns of 
rest. 


2. A turn of duty is the time between com- 
meneing work after a turn of rest and the 
following turn of rest; it is composed of hours 
of work and of breaks. 


ARTICLE 3. — Hours of work. 


1. The daily hours of work should not exceed 
eight on the average in a period of fourteen 
days at the most, either consecutively or se- 
parated by single days of rest. 


2. The average hours of work may be in- 
creased to nine hours in the case of occupa- 
tions which consist largely in merely being 
present on duty; these occupations should he 
laid down in the instructions. 


3. The length of working hours, overtime 
included, shall not exceed ten hours in one 
turn of duty. Equivalent time off should not 
be given where overtime is paid for work done 
in addition to the regular hours. Overtime is 
paid on a basis of wages or salary increased 
by at least 25 %. The employee cannot de- 
mand overtime in lieu of time off for more 
than 150 hours per year. 


4, When the maximum length of working 
hours fixed by law is exceeded by more than 
a quarter of an hour in consequence of late 
running of trains, or by unavoidable circum- 
stances, time off should be given, in compen- 
sation for the additional hours, during the 
three following working days. 


ARTICLE 4. — Breaks. 


1. The staff are allowed to have, in the 
middle of their working hours, a break of at 
least one hour, during which employees may 
return to their homes if circumstances permit. 
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2..This break may be dispensed with if a 
turn of duty does not exceed eight hours and 
if it possible for the staff to eat their- food 
during the time they are working. 


ARTICLE 5. — Turns of duty. 


1. The daily length of a turn should not in 
a period of fourteen days at the most, either 
consecutive or separated by single days of 
rest, exceed thirteen hours on the average or 
thirteen and a half if the employee lives close 
to the place of his employment. It should be 
reduced to twelve hours on the average when 
circumstances allow. 


2. The maximum length of a turn on duty, 
including overtime, is fourteen hours. 


3. When special circumstances anise, as laid 
down in the instructions, the turn of duty 
may be increased to fifteen hours, provided 
that the average length during three .consecu- 
tive days does not exceed the average statu- 
tory length laid down in the first paragraph 
of the present article. 


4, When the maximum length of a turn of 
duty as fixed by law is exceeded by more 
than one quarter of an hour in consequence 
of the late running of trains or by other un- 
avoidable circumstances, time off should be 
given, in compensation for the additional 
hours, during the three following working days. 


ARTICLE 6. — Periods of rest. 


1, The average daily length of a period of 
rest should not, in a group of fourteen days 
at the most, either consecutive or divided by 
separate days of rest, be less than eleven hours 
on the average or ten and a half hours if the 
employee lives in close proximity to his place 
of employment. It should not be reduced 
below twelve hours on the average, except in 
very urgent eses. 


2. The minimum duration of a period of rest 
is ten hours. 


3. Where special circumstances exist, as 
laid down in the instructions, the period of 
rest may be reduced to nine hours, provided 
that its average length during three consecu- 


tive days shall not be less than the average 
statutory period fixed in the first paragraph 
of the present article. ° eet ean 


4. Rest should be taken at home if service 
conditions allow. 


ARTICLE 7. — Night duty. 


1. Night duty, it that performed between 
11.0 p. m. and 5.0 a. m. 


.2.. No employee should be on night duty for 
more than seven consecutive nights nor more 
than fourteen times in four weeks. This rule 
is not applicable to turns of duty in the cases 
where the beginning or the end does not 
encroach by more than one hour on the period 
which is considered as night duty; this does 
not apply to employees who are engaged ex- 
clusively for night duty. 


ARTICLE 8. — Female staff. 


1. The instructions may contain certain res- 
trictions as regards the employment of female 
staff. 


2. During the six weeks after their confine- 
ment, women should not be employed by trans- 
port or communication concerns which come 
under the present act. 


ARTICLE 9. — Days of rest. 


1. Every employee working under the con- 
ditions laid down in the first article, para- 
graph 3, shall be entitled, during a civil year, 
to fifty-six days of rest conveniently distri- 
buted, of which at least twenty shall be on a 
Sunday or on a general fete day. 


2. For employees ‘of certain categories on 
secondary railways, employed on water or road 
transport, the Federal Council may reduce to 
twelve the number of days of rest which shall 
be taken on a Sunday or on a general fete 
day. 

3. A day of rest shall consist of twenty-four 
hours; the employee should be able to spend 
this at his home. 


4, The day of rest shall be preceded, either 
immediately or closely, by a period of rest 
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of at least nine hours. The average length of 
these periods of rest in a period of six weeks 
at the most should be at least ten hours for 
employees occupied exclusively on duties be- 
tween 5.0 a. m. and 11.0 p. m., and twelve 
hours at least for other employees. Only one 
such period of rest shall be taken when the 
employee is about to have two or more con- 
secutive days of rest. 


5. Periods of rest of at least twenty-eight 
hours may be counted as half days of rest in 
the case of employees who change over from 
evening or night duty to day or morning duty. 


6. If on a Sunday or general fete day a 
turn of duty does not extend beyond mid-day, 
the remainder of the day may be counted as 
a half day of rest, provided that the turn of 
duty is not longer than five hours and that 
the period of rest taken immediately after the 
turn of duty be at least eighteen hours up to 
the beginning of the next turn of duty. 


ARTICLE 10. — Holidays. 


1. Every employee working under the condi- 
tions laid down in the first article, para- 
graph 3, is entitled to the following holidays 
during the civil year: 

7 days during the first seven years of ser- 
vice; 

14 days after eight years of service or at 
the age of 28; 

21 days after fifteen years of service or at 
the age of 35; 

28 days after attaining the age of 50. 

2. Hach period of seven days holidays in- 
eludes one of the days of rest laid down in 
article 9. 

3. In determining the number of years of 
service, the whole of the time passed by an 
employee in connection with transport or com- 
munication concerns under the scope of the 
present act shall be taken into consideration. 


ARTICLE 11. — Special rules concerning days 
of rest and holidays. 


The instructions shall stipulate in detail: 
a) the way in which absence for cases of 


sickness, accidents, military service, or other 
reasons may affect days of rest and holidays; 
b) distribution of holidays. 


ARTICLE. 12. — Rules. 


1. The instructions shall lay down in detail 
the approved forms for the table of rules of 
working days, duties, days of rest and _holi- 
days, to be prepared by the administrations. 

2. The staff should be consulted before de- 
finitely fixing the rules. 


ARTICLE 13. — Redwetion of goods traffic 
on Sundays and fete days. 


1, Goods traffic is forbidden on Sundays and 
also on general fete days (New Year, Good 
Friday, Ascension Day and Christmas). How- 
ever, the Federal Council: may at any time 
authorise the running of certain freight trains 
and also the acceptance of transport and de- 
livery of animals and goods of perishable 
nature. 


2, The cantons may fix four other fete days 
per year during which the acceptance or de- 
livery of goods is forbidden, with the excep- 
tions stated above. 


ARTICLE 14, — Lodging out. 


1. Wherever possible the administrations 
shall place at the disposal of the staff who 
cannot return home during the breaks and 
periods of rest, or who have to take their 
meals close to their place of employment, 
shelters with warming apparatus and provided 
with means for cooking food. 


2. Places of work, shelters for breaks and 
periods of rest, and also lodging houses be- 
longing to the administration should be pro- 
vided with sanitary conveniences. Lodgings 
and shelters should moreover be as comfortable 
as may be reasonably expected. 


ARTICLE 15. — Guarantee of wages 
and salaries. 


1, Administrations are required to pay 
wages for the days of rest and holidays laid 
down in the present act. 


at ed Os 
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2. No reduction may be made in view of the 
concessions given to the staff by the present 
law in the wages or salaries as reckoned per 
civil year. The staff may not demand, by 
reason of the concessions, an increase in pay. 


ARTICLE 16. — Special exceptions. 


1. When special circumstances make it ne- 
cessary, the Federal Council may, after having 
discussed the matter with the staff concerned, 
authorise departures from the present act. 


2. Facilities should in particular be given 


to secondary railways as regards the length 
of working hours, turns of duty and periods 
of rest, and also as regards days of rest. 


ARTICLE 17. — Supervision. 


1. The Federal Council will enforce the exe- 
cution of the obligations imposed on the ad- 
ministrations by the present act. 


2. It will issue detailed instructions as re- 


gards the exercise of this supervision, and also 
on the procedure to be followed in the case of 
complaints on the part of the staff against 
any infringements of the regulations of this 
act or its executive instructions, 


ARTICLE 18. — Consultative committee. 


1. The Federal Council shall nominate, for 
each Federal administrative period, after hav- 
ing received nominations from the administra- 
tions and from the staff, a committee compos- 
ed of a president and from ten to fourteen 
members. The transport and communication 
administrations within the scope of the present 
act and their staff shall be represented in 
equal numbers on this committee. 

2. The committee is empowered in particular 
to make recommandations on suggested exe- 
cutive regulations, and also on any question 
which may call for action on the part of the 
Federal Council as regards passing acts of a 
general nature, making decisions on disputes 
or complaints, or in enforcing penal measures. 


ARTICLE 19, — Penalties. 


1. The Federal Couneil may punish infrin- 
gements of the present act by a fine up to 


five-hundred francs, and up to one thousand 
franes for subsequent offences. 


2, The administration is still bound by this 
act, even if the staff have declared that they 
do not accept it. 


Articrr 20. — Hwecution of the act. 
Cancelling of previous regulations. 


1. The Federal Council is entrusted with 
carrying out the present act and with fixing 
the date on which it comes into force. 


2. If the administrations are obliged, as the 
result of this act, to increase the number of 
staff employed permanently and during the 
greater part of their time, the Federal Council 
will on demand allow them a reasonable period 
to conform with the provisions of the act. 


3. The present act cancels that of the 19 De- 
cember 1902 as regards working hours on 
transport and communication concerns. 


As decreed by the State Council. 
Berne, 6 March 1920. 
The President, 
Dr.’ PETTAVEL. 
The Secretary, 
KAESLIN. 
As decreed by the National Council. 
Berne, 6 March 1920. 
The President, 
E. BLruMER. 


The Secretary, 
STEIGER. 


The Federal. Council pecided : 


1, — That the above Federal law passed by 
popular vote on the 31 October 1920 shall be 
inseribed in the Archives of the Confederation 
and shall come into foree as follows: 


a) the 28 November: 


Article 18 (consultative committee) and ar- 
ticle 20 (exeention of the act) ; 


duction in the working hours on railways and 

: hee of rest) Other transport and communication concerns 
ers ts of 7 (Recueil off., XX XV, 485) will remain in force 
as i until the date given under paragraph 1, 
letter c, given above. 


Berne, 23 November 1920. 


By order of the Swiss Federal Council: 


' The Chancellor of the Confederation, - 
STEIGER. 
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1 APPENDIX ; 


List of the Permanent Commis- 
sion and the Local organising 
Committee of the’tenth session 
(London, June 1925). 


OFFICIAL INFORMATION 


ISSUED BY THE 


PERMANENT COMMISSION 


OF THE 


INTERNATIONAL RAILWAY CONGRESS ASSOCIATION. 
aE 3 


Meeting of the Permanent Commission held on the 28 February 1925 


The Permanent Commission of the 
International Railway Congress Associa- 
tion met on the 28 February last at the 
Head Office of the State Railways at 
Brussels. 

A number of members of the Local 
Commission of Organisation for the 
London Congress were present at the 
meeting, the vice-president, Mr. Coxson, 
being in the chair. © 

Tributes were paid to the memory of 
Mr. Gustave NoBLemaire, a former mem- 
ber, and to Mr. Jules VERpEYEN, the gen- 
eral secretary of the Permanent Commis- 
sion,’ who have died since the last 
meeting. 

% * 


I. — The meeting proceeded to nomi- 
nate, as members of the Permanent Com- 
mission, Messrs. MArcHaAL, LAMALLE, 
Jacques, Motte and Guitain (Belgium), 
Sir Henry Fowter (Great Britain), Sir 
Ernest Albert Seymour Bri (India), 
Sir Henry Worth. Tuornton (Canada) 
and Mr. Ikepa (Japan). 

Mr. Founon, general manager of the 
Belgian State Railways, was unanimously 
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elected president of the Permanent Com- 
mission, in place of Mr. TonpELIER, who 
has resigned. 

Mr. Fouton thanked the meeting and 
took his place as president. 

Mr. Marcuat, Head of a Department 
on the Belgian State Railways. was nomi- 
nated as vice-president, and Mr. Gutnain, 
chief engineer of the same railway, was 
appointed general secretary of the Per- 
manent Commission, in place of Messrs. 


‘BRUNELL, resigned, and VERDEYEN, deceas- 


ed, respectively. 

The composition of the Permanent 
Commission, as the result of these nomi- 
nations, is shewn on the attached. 


¥ 
* * 

Il. — The balance sheet for the year 
1924, which had been certified by an 
auditor, and the estimated budget for the 
year 1925, were approved of. 

This estimated budget has been drawn 
up, taking the variable part of the sub- 
scription paid by participating Adminis- 
trations (article 17 of the statutes) in 
accordance with the rate adopted for the 
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year 1924, that is to say, at 0.35 Belgian 
franes per kilometre. 


* 
* * 


Ill. — The Permanent Commission 


ratified the proposal of the English-Rail--_ 
way Association to complete the Local . | 
Organising Committee for the London . 


session. 


The composition of this. Committee is: 


also attached. 


* 
* * 


IV. — A statement was made as to the 


present situation with regard to the. re- 


ports on the questions included in the 
agenda for the tenth session. 
Only a few reports are outstanding. 
All necessary steps have been taken to 
have the reports printed and distributed. 
to the delegates in good time. 


The Permanent Commission have ap- ' 


pointed the -special reporters, whose 
duties. are to lay before the sections a 
summary of the reports prepared on the 
same question. 


* 
* *. 


V. — The programme for the session’ 


was definitely approved of; the Local 
Commission of Organisation have sent 
this to the delegates, together with a list 
of the prineipal hotels in London. 

The Permanent Commission is, more- 
over, looking into variotis other questions 
as regards the organisation of the session. 

*¥ 
x * 

VI. — The Commission has further 
examined — in continuation of the work 
commenced at its meeting held on the 
5 July 1924 — various amendments to 
be made in the statutes of the Association. 


The new statutes, 
will be put before the Association .for. 


approval at the General Meeting to; bev > tt 


held at the London Congress. : 


* 
* * 


VII. — .The following alterations have 
taken place since the last meeting : 


GOVERNMENTS 3 


The Irish Free State Covert has 


joined the Association. 


ADMINISTRATIONS. — 


Admissions : | : i 
Gold Coast © Goverriment *~ Km.~**Miles. 
Railways.) > ae oie d37 = 834 
Iraq State Railways... . 4.218 | 737 
Ceylon Government Rail- er} 
ways: Jee 7 ea aes 1481... 734 
East Indian Railways (State . aT 
Railway) tao as 4463 °2778 
Géteborg-Bords and‘ Boras- ; 
Alfvesta Railway’. ..). ¢ 261... 162"; 
Resignation : ee ES: 
Lima Railways .......:. 261°. 162 


Alterations : 
‘The four following Irish Coiripanies @ 
1° Great Southern & Western Railway; 
2° Midland Great Western Railway _ of 
Ireland; 
3 Cork, Bandon & South Coast Rail- 
way; 
4° Dublin & South Eastern ret a 
have been amalgamated under the name + 
« Great Southern Railways Company ».* 


The Railway Congress Association now. 
consists of 286 Administrations whose 
lines comprise 478 700 km. (297 500 miles}. 

President,. 
~ Edm... Founon. 


General Secretary, ; 
P.” GHIDAING: 11 


as thus amended, : 


Hes a 
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“LIST OF MEMBERS OF THE PERMANENT COMMISSION 


OF THE 


INTERNATIONAL RAILWAY CONGRESS ASSOCIATION. 


——_O-——— 


President : 


E; Foulon (8),.administrateur-directeur, géné- 
‘ral des chemins de fer de Etat belge; rue 
du Progrés, 74, Bruxelles. 


Vice-presidents : 


C. Colson (2), membre de l'Institut, inspecteur 
général des ponts et chaussées, vice-président 

'-du Conseil d’Etat de France; rue de La- 
planche, 2, Paris; 


Marchal (2), administrateur des chemins de fer 
de VEtat belge; rue de Louvain, 21, Bru- 
xelles. 


Members of the Executive Committee : 


G.. Behrens (3), director, London Midland & 
. Scottish Railway; Chepstow street, 20, Man- 
-. chester; 


The Right Hon. Sit Evelyn Cecil (1), G. B. E., 
M. P., privy councillor, director, Southern 
Railway; Cadogan Square, 2, London, 8.W.1; 


Griolet (3), vice-président du conseil d’admi- 

-onistration de la Compagnie du chemin de fer 
du Nord francais; avenue Henri Martin, 97, 
Paris. 


_ 2° Ea-president of session, member ex-officio: 


R.DE Corné, ingénieur, président du conseil su- 
périeur des travaux publics d’Italie; Rome. 


(1) Retires at the 10 session. 
(2) Retires at the 11‘ session. 
(3) Retires at the 12‘ session. 


Members : 


Belgium. 
E. Foulon (already named) ; 
Marchal (already named); 


A, Braem (3), administrateur des chemins de 
_ fer de ’Etat; rue de Louvain, 17, Bruxelles; 


U. Lamalle (2), administrateur des chemins de 
fer de ’Etat; rue de Louvain, 17, Bruxelles; 


Jacques (1), administrateur des chemins de 
fer de ’Etat; rue de Louvain, 17, Bruxelles; 


Molle (1), administrateur des chemins de fer 
de Etat; rue de Louvain, 17, Bruxelles; 

H. Caufriez (1), directeur général de la Société 
nationale belge des chemins de fer vicinaux; 
rue de la Science, 14, Bruxelles; 


G. Philippe (3), inspecteur général des lignes 
Nord belges; Liége; 

P. Ghilain (2), ingénieur en chef, inspecteur de 

- Direction aux chemins de fer de l’Etat, pré- 
sident de la Commission de réception du ma- 
tériel et des approvisionnements; rue du 
Progrés, 74, Bruxelles. 


China. 


Tsang Ou (2), directeur général adjoint du che- 
min de fer du Lunghai; rue de Mogador, 5, 
Paris. 

Denmark. 

T. A. Alstryup (3), directeur général des chemins 
de fer-de Etat; Gl..Kongevej, 1, Copen- 
hague. 
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Egypt. 


Abdul-Hamid Pacha Soliman directeur 


(7), 


général des chemins de fer, télégraphes et - 


téléphones de l’Etat; Le Caire. 


Spain. 

A. Valenciano y Mazerés (2), ingénieur en chef 
des ponts et chaussées, sous-directeuc géné- 
ral des travaux publics et chef de la section 
des chemins de fer au Ministére du fomento; 
Calle de Piamonte, principal derecha, 14, 
Madrid; 

Maristany (3), marquis de l’Argentera, direc- 
teur général de la Compagnie des chemins 
de fer de Madrid 4 Saragosse et a Alicante; 
Estacion de Atocha, Madrid. 


United States of America. 
D. Willard (1), chairman of the Board, Amer- 
ican Railway Association, president, Balti- 
more & Ohio Railroad; Baltimore, Md.; 


R.H. Aishton (8), president, American Rail- 
way Association; South Dearborn Street, 
431, Chicago, I1.; 

L. F. Loree (3), president, Delaware & Hudson 
Railroad; Nassau Street, 82, New York City; 

W.W. Atterbury (1), vice-president, Pennsyl- 
vania Railroad System; Broad Street Sta- 
tion, Philadelphia, Pa. 


France. 

C. Colson (already named) ; 

E. du Castel (2), conseiller d’Etat, directeur 
général honoraire des chemins de fer au Mi- 
nistére des travaux publics; boulevard Saint- 
Germain, 241, Paris; 

M. Fontaneilles (2), inspecteur général des ponts 
et chaussées, président de la section des che- 
mins de fer au conseil général des ponts et 
chaussées; rue de Sévres, 4, Paris; 


P. Riboud (2), directeur de la Compagnie des 
chemins, de fer de Est; rue d’Alsace, 21, 
Paris; 

J.R. Paul (3), directeur de la Compagnie des 
chemins de fer du Midi; boulevard Hauss- 
mann, 54, Paris ([X°); 


(1) Retires at the 10* session. 
(2) Retires at the 11‘ session. 
(3) Retires at the 12‘" session. 


G. Griolet (already named) ; 

J. B. Javary (1), directeur de Vexploitation de 
la Compagnie du chemin de fer du Nord; 
rue de Dunkerque, 18, Paris; 

Margot (3), directeur général de la Compagnie 
des chemins de fer de Paris 4 Lyon et A la 
Méditerranée; rue Saint-Lazare, 88, Paris; 

A, Mange (1), directeur de la Compagnie du 
chemin de fer de Paris 4 Orléans; rue de 
Londres, 8, Paris. 


Great Britain. . 


J. R. Brooke (1), C. B., permanent secretary, 
Ministry of Transport; Whitehall Gardens, 6, 
London, 8. W. 1; 

The Right Hon. Viscount Churchill (1), G. C. 
V. O., chairman, Great Western Railway; — 
Paddington Station, London, W. 2.; 

G. Behrens (already named) ; 

Sir Guy Granet (2), G. B. E., chairman, London 
Midland & Scottish Railway; Lombard 
Street, 80, London, E. C. 3; 

The Right Hon. H. G. Burgess (2), general 
manager, London Midland & Scottish Rail- 
way; Huston Station, London, N. W. 1; 

The Right Hon. Sir Evelyn Cecil, G. B. E., 
M. P. (already named) ; 

Sir Francis Dent (3), C. V. O., director, South- 
ern Railway; Porthyfelin, Holyhead; 

Sir Henry Fowler (2), K. B, E., deputy chief 
mechanical engineer, London Midland & 
Scottish Railway; Derby. 


Canada. 


Sir Henry W. Thornton (3), chairman and 
president, Canadian National Railways; 
Montreal, Que. 


India. 


Sir Ernest Albert Seymour Bell (3), Kt., 
C. I. E., government director of the Indian 
Railway Companies; India Office, White- 
hall, London, S. W._1. 
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Italy. 


R. DE Corné (already named) ; 

Abdelcader Fabris (1), ingénieur, chef du ser- 
vice du matériel et de la traction des che- 
mins de fer de l’Etat; villa Patrizi, Rome; 

Felice Fiori (1), ingénieur, chef de service prin- 
cipal des chemins de fer de Etat; Rome; 

Riceardo Gioppo (3), ingénieur, inspecteur supé- 
rieur 4 la Direction générale des chemins de 
fer de Etat; Rome; 

F. Tajani (1), ingénieur, président de la Fédé- 
ration des transports; via Nirone, 21, Milan. 


Japan. 


K. Ikeda (2), delegate of the Japanese Govern- 
ment Railways; Sentinel House, Southamp- 
ton Row, London, W. C. 1. 


Holland. 


L. M. Barnet Lyon (3), ingénieur civil, membre 
du conseil de surveillance des chemins de fer; 
Statenlaan, 14, La Haye. 


Administrative Councillor : 


SECRETARY’S OFFICE: rue du 


Poland. 

A. Frank (1), ingénieur des ponts et chaus- 
sées, inspecteur au Ministére des chemins de 
fer; Varsovie. 

Rumania. 

C. Mereutza (2), sous-directeur général des 

chemins de fer roumains; Bucarest. 
Sweden. 


A. Granholm (2), directeur général des chemins 
de fer de ’Etat; Stockholm. 


Switzerland. 


Le Dr. R. Herold (1), directeur au département 
fédéral des postes et des chemins de fer; 
Berne; 

Zingg (2), président de la direction générale 
des Chemins de fer fédéraux; Berne; 

G. Kunz (1), directeur du chemin de fer Berne- 
Loetschberg-Simplon; Berne. 


Czecho-Slovakia. 


E. Kejr (3), ingénieur, conseiller des. construc- 
tions du département V/1 au Ministére des 
chemins de fer; Prague. 


A, Braem (already named), 


Progrés, 74, Bruxelles. 


General Secretary : P, Ghilain (already named). 


Secretary-Treasurer : Ed. Holemans, inspecteur de direction honoraire des chemins de fer de 


lEtat belge. 


Assistant Secretary-Treasurer : 


J. Habran, directeur d’administration -hono- 
raire des chemins de fer de l’Etat belge. 


(1) Retires at the 10% session. 
(2) Retires at the 11t" session. 
(3) Retires at the 12‘" session. 


Assistant Secretaries : 


R. Desprets, ingénieur principal aux chemins 
de fer de Etat belge; 


EH. Minsart, ingénieur principal aux chemins 
de fer de l’Etat belge, chef du Cabinet de 
M. le Ministre. 


J. P. Van Rijn, ingénieur principal aux che- 
mins de fer de l’Etat belge. 


Corrigenda 


to report No. 1 on question III (Shunting yards) of the tenth session 
of the International Railway Congress Association, by W. Simon-Thomas. — 


Bulletin of February 1925: 


Page 270/III-118, 1:* column, lines 6 to 9 from the top, instead of: « In this yard, the 
number of wagons derailed during shunting operations amounted to 14 °/, of the: total number 
of wagons shunted », read: « In this yard, the number of wagons sent on a wrong’road during 
the shunting operations amounted 14 °/, of the total number of wagons shunted.»: 


Page 298/II-146, 1st column, lines 7 and 8 from the bottom, instead of : « In that case, 
it is necessary that the warehouse ... », read: « If not so, it is necessary that the warehouse ... ». 


Page 304/III-152, 2"4 column, lines 6 to 15 from the top, the 12 suggestion must be read 
as follows: « At humps arranged with a single arrival track, a track adjacent to the hump, 
constructed oft the level, may be used with advantage as a road on which the auxiliary locomo- 
tive used for pushing up the wagons on the shunting siding, may stand .» 


